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PREFACE. 


In  the  following  pages  the  elements  of  Botany  are  ex- 
plained^  as  at  present  taught  by  the  first  professors  in  this 
and  other  countries,  to  whom  it  is  chiefly  indebted  for  the 
rank  it  now  holds  among  the  different  branches  of  physical 
science. 

Botany  was  for  a long  time  regarded,  by  those  who 
were  not  aware  of  its  real  nature  and  object,  as  a science 
of  classihcation  and  names  only,  an  exercise  for  the 
memory  rather  than  for  the  faculties  of  judgment  and 
observation;  and  this  erroneous  opinion  was  confirmed 
by  the  display  of  a superficial  knowledge  made  by  those 
who  were  content  to  be  conversant  with  the  names  only, 
and  not  with  the  properties  and  structure  of  plants. 

The  real  importance  of  the  science  is  now  fully  ac- 
knov/ledged:  it  facilitates  the  acquisition  of  the  neces- 
saries of  life,  by  pointing  out  those  characters  which 
distinguish  the  plants  useful  for  food,  clothing,  or  medi- 
cine; it  is  by  the  increased  knowledge  of  the  laws  of 
vegetation,  combined  with  that  of  chemistry  and  other 
sciences,  that  those  improvements  in  agriculture  have 
been  effected,  which  cause  two  ears  of  wheat  to  grow 
where  only  one  grew  formerly;  and  by  the  same  means, 
the  empirical  recipes  of  former  days  have  been  sup- 
planted by  those  specifics  which  have  so  materially  alle- 
viated human  suffering;  v;hile  botanical  geography  is  daily 
throwing  more  and  more  light  on  collateral  sciences 
essential  to  the  welfare  of  nations. 
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PEEPACE. 


One  advantage  which  Botany  possesses  may  he  pro- 
perly pointed  out  here;  it  requires  no  investigations 
which,  by  compelling  that  disregard  to  the  sufferings  of 
animals  necessaiy  in  studying  other  branches  of  natural 
history,  cannot  hut  distress  a feeling  mind ; for  this  reason 
it  is  especially  2^^  feminine  pm'suit,  and  perhaps  there  are 
few  occupations  in  which  the  mother  of  a family  may  he 
more  pleasingly  engaged  than  in  pointing  out  to  her 
chilch-en  the  beautiful  structure  of  the  flowers  of  the 
held;  and,  lastly,  though  in  this  respect  it  can  lay  no 
claim  to  superiority  over  those  other  branches,  yet  none 
can  more  constantly  or  more  strongly  remind  the  learner 
of  the  power,  wisdom,  and  goodness  of  Him  who  thus 
spoke  by  his  prophet : 

“ I will  plant  in  the  wilderness,  the  cedar,  the  shit- 
tah-tree,  and  the  myrtle,  and  the  oil-tree;  I will  set  in 
the  desert,  the  hr-tree,  and  the  pine,  and  the  box-tree 
together, 

‘‘  That  they  may  see  and  know,  and  consider,  and 
understand  together  that  the  hand  of  the  Lord  hath  done 
this,  and  the  Holy  One  of  Israel  hath  created  iL” 


NOTICE  TO  THE  THIKD  EDITION. 

The  work  has  undergone  a careful  revision,  and  con- 
siderable additions  have  been  made,  especially  to  the 
chapters  on  vegetable  physiology,  which  were  too  con- 
cise in  the  former  editions.  This  has  been  rendered 
necessary  by  the  rapid  progress  that  has  been  made 
in  the  Science,  even  since  these  Elements  were  first 
published. 
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SIGNIFICATION  AND  DEEIVATION 


OF  A FEW  OF  THE 

PEINCIPAL  TEEMS  EMPLOYED  IN  BOTANY. 


Many  of  the  names  have  a corresponding  adjective  and  the  reverse, 
though  only  one  term  is  given  in  this  glossary. 

s.  signifies  a substantive;  a.  an  adjective;  p.  a participle. 

gr : that  the  word  is  derived  from  the  Greek. 

lat: Latin. 


Aj  in  composition  with,  other  words,  generally  implies  de^rU 
vation  or  absence;  see  Apetalons,  Acotyledonons,  &c. 

Achlamydeons,  a.  plants  not  having  floral  envelopes  are  so 
termed ; gr : ivitliout  a tunic,  or  cloak. 

Akenium,  s.  a species  oi  fruit;  from  gr:  not  opening — Ex: 
Borage. 

Acotyledo'nous,  a.  not  having  cotyledons  (see  Cotyledon). 

Acrogenous,  a.  a term  applied  to  a large  class  of  plants  not 
produced  from  seeds  of  the  usual  structure,  and  expressive 
of  their  mode  of  growth ; gr : produced  irregularly,  or 
indefinitely, 

JEstivation,  s.  the  mode  in  which  the  parts  of  a flower,  taken 
separately,  are  arranged  in  the  bud ; lat : relating  to  Sum- 
mer, 

Albu3Ien,  s.  the  substance  surrounding  the  embryo  in  the  seed ; 
lat : the  white  of  an  egg, 

Albu'rnum,  s,  the  last-formed  wood  of  the  trunk  of  trees  and 
woody  plants ; lat : the  same  meaning. 

Amentum,  s,  a catkin,  one  kind  of  inflorescence  (see  p.  44) ; 
lat : a strap. — Ex:  The  inflorescence  of  the  Willow, 
Chesnut,  &c. 

Amplexicaulent,  a.  embracing  the  stem ; lat:  same  meaning. 

Anastomosing  p.  applied  to  fibres  or  threads,  which,  by  meet- 
ing or  touching  in  separate  points  only,  thus  form  a sort  of 
net-work ; gr. 
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Angiospermia,  s.  an  order  of  plants ; gr : vase-seed,  or  covered* 
seed. 

Annual,  a.  plants  are  so  called  that  grow,  ripen  their  seed,  and 
die,  in  one  year;  lat:  yearly. — Ex:  Sweet-pea,  Tro- 
paeolum,  &c. 

Anther,  s.  the  important  part  of  the  stamens  of  most  flowers ; 
the  plural,  correctly,  is  anthera  (see  p.  59) ; gr : a flower. 

Ape'taloijs,  a.  not  having  petals ; see  Petal,  and  A. 

Apex,  s.  the  si^mmit,  top,  or  point  of  anything,  as  a leaf,  a fruit ; 
lat : the  same  meaning ; plural,  apices. 

Arillus,  s.  a substance  enclosing  the  seed  in  some  plants  (see 
p.  76). — Ex:  Mace. 

Axilla,  s.  the  angle  formed  by  the  stalk  of  a leaf,  &c.,  with  the 
stem ; lat ; an  arm-yit. 

Axis,  s.  in  Botany,  means  the  imaginaiy  central  line  of  diffe- 
rent parts  of  a plant,  round  which  leaves,  or  modified 
leaves,  are  produced.  The  stem  is  also  so  called,  for  this 
reason. 

Bi,  in  composition  with  other  words,  generally  implies  tioo,  or 
twins;  see  following  words. 

Biennial,  a.  plants  are  so  called  which  do  not  bear  flowers  and 
seed  till  the  second  year,  and  then  die ; lat : two-yearly. — 
Ex:  Parsley. 

Bifid,  a.  cloven,  twice  cut ; lat ; same  meaning. 

Bilabiate,  a.  two-lipped ; lat : same  meaning. 

Binary,  a.  arranged  by  twos ; lat : signifying  by  couples. 

Botany  is  a Grreek  word  for  plant,  and  derived  from  a verb, 
meaning  to  feed. 

Bra'ctea,  s.  the  modified  leaf  in  the  axilla  of  which  the  flower- 
bud  is  produced  (see  p.  48) ; lat : a thin  leaf ; pi : bractese. 

Bud,  s.  the  part  of  a plant  by  which  the  individual  is  propa- 
gated, and  containing  rudimentary  leaves  (see  p.  39). 

Caly'ptra,  s.  a part  of  plants  of  the  moss-tribe  (see  p.  102) ; 
gr : a covering,  and  hence  an  extinguisher,  which  it  re- 
sembles. 

Ca'lyx,  s.  the  outer  envelope  of  the  flower  (see  p.  51);  pi: 
calcyces ; gr : a covering. 

Ca'mbium,  s.  a thickish  juice  formed  between  the  bark  and  the 
alburnum  (see  p.  96) ; lat : signifying  to  change. 

Campanulate,  a.  loell-shaped,  applied  to  the  calyx  or  corolla; 
lat : a lell. 
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Ca'psule,  s.  a species  of  fruit;  lat : a small  chest  or  case  (see 
p.  73). — Ex:  Poppy. 

Carinate,  a.  Tceel-sliaped ; lat : a heel. 

Carpe'llum,  s.  a leaf  in  a particular  state  of  modification  (see 
p.  64) ; gr  ; ft  small  fruit. 

Carpology,  s.  a branch  of  Botany  which  treats  of  fruits ; gr : 
fruit-discoime. 

Cellulak,  a.  containing  cells,  opposed  to  vascular  (see  p.  84) ; 
lat : little  cell. 

Chalaza,  s.  a swelling  on  the  outside  of  the  seeds  of  some  plants 
(see  p.  79) ; gr  : « small  grain,  hail. 

Commissure,  s.  the  part  where  two  carpella  are  united  in  the 
fruit ; lat : union,  conjunction. 

Converging,  p.  approaching  toivards;  lat. 

Cormus,  s.  a particular  species  of  subterraneous  stem  (see  p. 
27);  gr:  atrunh  of  a tree. — Ex:  Crocus,  Arum,  &c. 

Coro'lla,  s.  the  inner  of  the  floral  envelopes  when  there  are 
two  (see  p.  53) ; lat : cf  small  croim. 

Corymb,  s.  a kind  of  inflorescence  (see  p.  47) ; gr : the  top, 
rertex,  summit. — Ex:  Bed  Valerian. 

Cotyle'don,  s.  the  seed-leaf,  or  seed-lohe,  of  seeds  (see  p.  80) ; 
gr : a canity. 

Crenated,  a.  cut  into  round  teeth;  lat. 

Cryptoga'mous,  a.  a term  applied  to  plants  not  bearing 
flowers  with  stamens  and  ovarium  visible ; gr : concealed 
marriage. 

Cupule,  s.  the  cup  of  an  acorn  and  similar  fruits ; lat : a little 
cup. 

Cuticle,  s.  a thin  skin;  lat : a little  skin. 

Culm,  s.  the  stalk  of  grasses,  and  similar  plants  (see  p.  25) ; 
lat : same  meaning. 

Cy3IE,  s.  a kind  of  inflorescence  (see  p.  48) ; gr:  a wave,  a 
young  shoot. — Ex:  Elder,  Dogwood,  &c. 

Deci'duous,  a.  falling  off,  withering;  lat:  to  fall  off. 

Decurrent,  p.  running  dovm  (see  p.  34) ; lat : same  mean- 
ing. 

Dehi'scent,  p.  opening  (see  p.  70) ; lat : gaping. 

Dentate,  a.  toothed;  lat:  same  meaning. 

Di,  in  composition  with  other  words,  means  generally  Hvo,  or 
d.ouble;  see  the  following  terms. 

Dichotomous,  a.  branching  in  pairs ; gr:  to  cut  in  two. 
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Dicotyle'donous,  a.  having  two  seed-lohes  or  seminal  leaves 
(see  p.  80). 

Diclynamous,  a.  a term  applied  to  a peculiar  growth  of  the 
stamens  (see  p.  62) ; gr : double^  two-threaded. 

Digitate,  a.  shaped  lihe  fingers ; lat : fingered. 

Dkecious,  a.  plants  are  so  called  which  have  the  male  dowers 
on  one  individual,  and  the  female  on  another  (see  p.  119) ; 
gr : Uvo  houses. — Ex:  Date,  Hop,  Spinach,  &c. 

Dissepiment,  s.  the  partitions  in  fruits  (seep.  65);  lat:  boun- 
dary or  partition. 

Dorsal,  a.  belonging  to  the  back  of  anything;  lat : same  mean- 
ing. 

Drupe,  s.  a species  oi fruit  (see  p.  71);  gr:  an  olive;  a fruit 
ripe^  or  ready  to  fall.- — Ex:  Peach,  Plum,  &c. 

Duct,  s.  a tube  or  vessel  (see  p.  90) ; lat : led,  conducted. 

E'ndocarp,  s.  the  inner  part  of  fruits  (see  p.  69) ; gr : within- 
fruit. 

Endogenous,  a.  a term  applied  to  a large  class  of  plants,  ex- 
pressing the  peculiar  mode  of  their  growth  and  structure 
(see  p.  122) ; gr  : born  or  produced  within. 

Endorhizjs,  s,  a term  applied  to  those  plants,  the  radicle  of 
which  ruptures  the  integument  of  the  seed  in  germination  ; 
gr  : internal  root. — Ex:  Larkspur,  Pasony. 

Epi,  in  composition  with  other  words,  generally  means  upon; 
see  following  words. 

Epicarp,  s.  the  outer  coat  of  fruits  (see  p.  69) ; gr : upon-fruit. 

Epideemis,  s.  outer  skin  (seep.  94);  gr:  tipon-skin. 

Epigy'nous,  a.  a term  applied  to  a peculiar  position  or  arrange- 
ment of  the  stamens  in  the  dower ; gr : iip on- female. 

Exogenous,  a.  a term  applied  to  a large  class  of  plants,  ex- 
pressing the  peculiar  mode  of  their  growth  and  structure 
(see  p.  122) ; gr : produced  without,  or  externally. 

Exoehiz^,  a term  applied  to  plants,  the  radicle  of  which 
lengthens  in  germination,  v/ithout  rupturing  the  integu- 
ment : gr.  external  roof. 

.FaeIna,  s.  meal,  or  fiour;  farinaceous  is  applied  to  those  parts 
of  vegetables  which  yield  starch ; lat : corn. 

Filament,  s.  the  thin  support  of  the  anther  (see  p.  69) ; lat : 
thread. 

Fistulous,  a.  tube-like,  hollow ; lat : same  meaning. 

Floral,  a.  belonging  to  the  dower ; lat : same  meaning. 
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Follicle,  s.  a species  of  fruit  (see  p.  VI) ; lat : a little  saCj  or 
pouch. 

Foramen,  s.  the  opening  m the  o'vnilnm  (see  p.  78) ; lat : a h ole. 

Frond,  s.  the  leaf -I ilce  parts  of  certain  plants  (see  p.  102) ; lat : 
a leaf. — Ex:  Fern,  Moss,  sea-weeds. 

Gta'mopetalous,  a.  the  proper  term  for  monop etalous ; which 
see ; gr  : married  leancs. 

G-a'mosepalous,  a.  the  proper  term  for  monosepaloiis  ; which  see. 

Gland,  s.  a particular  organ  in  plants  (see  p.  43) ; lat : an 
acorn. 

Glaucous,  a.  hlidsli  grey ; applied  to  leaves  and  the  herbaceous 
parts  of  plants,  to  distinguish  them  from  the  usual  green ; 
gr.  darlc^  hlind.,  and  hence  uncertain^  or  indistinct. 

Glume,  s.  a name  for  parts  of  the  dower  of  certain  plants  (see 
p.  48) ; lat : a huslc,  or  shell. 

Gynandrous,  a.  a term  applied  to  a particular  class  of  plants 
in  which  the  stamens  and  ovarium  are  united  (see  p.  61). 

Gymnospermia,  a.  a division  of  plants  (see  pp.  118,  122) ; gr : 
nahed  seeds. 

Hastate,  a.  spear-shap)ed ; lat:  same  meaning. 

Herbaceous,  a.  of  the  texture  of  leaves,  or  green  vegetable 
matter ; lat : grass-like. 

Hermaphrodite,  a.  plants  are  so  called,  the  dowers  of  which 
contain  both  stamens  and  ovarium,  in  distinction  to  Mon- 
oecious and  Dioecious ; gr  : a fabulous  name  compounded  of 
those  of  Mercury  and  Venus,  Hermes  and  Aphrodite. 

Hilum,  s.  the  mark  on  seeds  shovdng  the  place  where  they 
were  joined  to  the  fruit;  lat : the  least  thing  possible. 

Hirsute,  a.  rough  with  hairs ; lat ; same  meaning. 

Hispid,  a.  rough  with  stiff  hairs  ; lat : same  meaning. 

Hymenium,  s.  the  part  in  certain  dowerless  plants  analagous  to 
the  ovarium. 

Hypogynous,  a.  a term  applied  to  a peculiar  arrangement  of 
the  stamens  in  a dower  (see  p.  63) ; under-female. 

I'mbricate,  a.  overlapping  like  the  tiles  of  a roof,  applied  to 
the  sestivation  and  to  the  involucrum ; lat : tiled. 

Indehiscent,  p.  not  opening ; see  Dehiscent. 

Indigenous,  a.  native  of  a country;  gr:  lat:  born  in. — Ex: 
The  oak  is  indigenous  in  England. 

Inflore'sgence,  s.  a term  applied  to  the  arrangement  of  the 
dowers  of  plants  (see  pjage  45) ; lat:  to  begin  to  be  flowered. 
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Involu'crum,  s.  a leafy  envelope  to  a number  of  flowers  growing 
in  a bead  (see  p.  49) ; lat : a case,  or  covering. 

Lamina,  s.  the  thin  flat  part  of  a leaf  (see  p.  28) ; lat ; a thin 
leaf  or  slice  of  anything. 

Lanceolate,  a.  lance-shaped,  narrow  and  tapering ; lat : same 
meaning. 

Legume,  s.  a species  oi  frmt  (seep,  71);  lat:  a pod. — Ex: 
Pea,  Bean. 

Libee,  s.  the  inner  woody  tissue  of  the  layers  of  bark  (see 
p.  93) ; lat : (X  hoolc. 

Medullary,  a.  relating  to  the  pith ; lat : marrow. 

Membranous,  a.  thin,  dry,  and  skin-lihe;  opposed  to  herba- 
ceous ; lat : same  meaning. 

Micropyle,  s.  a term  for  the  foramen  in  the  perfect  seed  (see 
p.  79) ; gr:  small  door. 

Mon,  or  Mono,  in  composition  with  other  words,  generally 
means  single,  one,  or  solitary;  see  following  words. 

Monocotyle'donous,  a.  having  only  one  seed  lobe,  or  seminal 
leaf  (see  p.  80). 

Mongecious,  a.  plants  are  so  called  which  have  male  flowers, 
or  flowers  with  stamens  only,  and  female  floAvers,  or 
flowers  with  an  ovarium  only,  on  the  same  individual 
(see  p.  119) ; gr : one-house, — Ex.  Chesnut,  Birch,  Indian 
Corn,  &c. 

Monope'talous,  a.  applied  to  the  corolla  of  a flower,  when  the 
petals  Avhich  compose  it  are  united  by  their  edges,  and 
hence  appear  as  if  they  were  but  one  (see  p,  53). 

Monophy  llous,  a.  having  one  leaf  only,  or  formed  of  one  leaf ; 
gr : same  meaning. 

Monosepalous,  a.  applied  to  the  calyx  of  a floAA^er  when  the  sepals 
which  compose  it  are  united  by  their  edges  (see  p.  51). 

Mucronate,  a.  ending  in  a point  (see  p.  34) ; lat : same  meaning. 

Narcotic,  a.  provoking  sleep  or  torpor;  gr : same  meaning. 

Nodus,  pi ; nodi,  s.  the  point  or  points  on  the  axis  of  a plant 
where  leaves  are  developed  and  leaf-buds  formed ; lat : a 
hnot. 

Noemal,  a.  agreeing  with  the,  presumed,  regular  structure  of 
the  class  or  order  to  which  a plant  belongs ; lat : regular, 
formal,  from  a measure  of  angles. 

Nucleus,  s.  the  central  part  of  the  ovulum  which  becomes  the 
embryo  (see  p.  78) ; lat : herneL 
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Ovarium,  s,  the  part  of  the  pistil  which  ripens  into  the  fruit 
and  contains  the  seeds  (see  p.  65) ; lat : from  the  word  for 
an  egg. 

Ovate,  a.  egg-shaped;  lat:  same  meaning. 

OvuLUM,  s.  the  seed  before  it  is  perfected  j pi : ovula  (see  p.  78) ; 
lat : a little  egg. 

Palea,  s.  a small  membranous  or  chaffy  bractea  in  a certain 
form  of  inflorescence  (see  p.  48) ; lat : chaff. 

Palmate,  a.  resembling  a hand;  lat : palmed,  or  hand-like. 

Panicle,  s.  one  kind  of  inflorescence  (see  p.  48) ; lat : hanch^  or 
cluster. — Ex:  Millet-grass,  Oat,  &c. 

Pappus,  s.  a feathery  croion  to  certain  seeds ; a form  of  calyx 
(see  p.  76) ; gr  : implying  bearded. 

Parasitical,  a.  plants  are  so  called  that  derive  their  nutriment 
from  others,  and  not  directly  from  the  earth  (see  p.  24). 

Parenchyma,  s.  the  pulpy  substance  of  parts  of  all  plants  (see 
p.  84) ; gr : fluid  diffused. 

Pari'etal,  a.  a term  expressing  an  adhesion  to  the  inner  side  of 
an  organ ; lat : belonging  to  a locdl. 

P-^date,  a.  resembling  a foot;  lat:  same  meaning. 

Peduncle,  s.  a term  for  the  stalk  of  a floiver. 

P<eltate  a.  a term  used  to  express  that  the  stalk  is  joined  to  the 
surface  of  the  lamina  of  a leaf,  and  not  to  the  edge ; lat : 
provided  with  a small  shield. 

Pepo,  s.  a species  of  fruit;  lat : name  for  a kind  of  melon, — 
Ex:  Cucumber. 

Perennial,  a.  plants  are  so  called  that  live  many  years,  and 
bear  flowers  and  fruit  often;  lat : many  years. — Ex:  Trees, 
Shrubs. 

Perfoliate,  a.  a term  applied  to  a stem  which  appears  to  pass 
through  the  leaf  (see  p.  34) ; lat : through  the  leaf. 

Peri,  in  composition,  generally  means  about,  round  ; see  follow- 
ing words. 

Perianth,  s.  a term  applied  to  the  calyx  or  corolla,  or  to  the 
floral  envelopes  (see  p.  57) ; gr : about  the  flower. 

Pericarp,  s.  the  fruit  considered  separately  from  the  seed  (see  p, 
69) ; gr : about  the  fruit. 

Perigy'nous,  a.  a term  applied  to  a peculiar  arrangement  of  the 
stamens  in  the  flower  (see  p.  63) ; gr : about  the  female. 

Persistent,  a.  not  withering  amd  falling,  opposed  to  deciduous  : 
lat : remaining  permanent. 
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Pe'tal,  s.  tlie  name  of  eacli  of  tlie  pieces  of  wliicli  the  corolla 
of  the  flower  is  composed  (see  p.  53) ; gr:  a leaf. 

Pe'tiole,  s.  a term  for  the  stalk  of  the  leaf;  lat : a foot- 
stalk. 

PHiEiNoGAMOus,  a.  a term  applied  to  all  plants  which  have  the 
stamens  and  ovarium  distinctly  perceivable ; gr : risible 
marriage. 

Physiology,  s.  the  science  which  treats  of  organs  of  animals  or 
plants  ; gr  : discourse  on  nature. 

Pinnate,  a term  applied  to  compound  leaves  (see  p.  32)  j 
lat : feathered. 

PiNNATiFin,  a.  cut  like  a feather;  a term  applied  to  leaves 
(see  p.  33) ; lat : same  meaning. 

Pistil,  s.  the  central  part  of  the  flower  in  which  are  enclosed  the 
seeds ; it  consists  of  the  ovarium,  style,  and  stigma  (see  p. 
64);  lat:  a pestle. 

Place'nta,  s.  that  part  of  the  ovarium  to  which  the  seeds  are 
attached. 

Plumule,  s.  the  part  of  the  embryo  which  grows  upward  out  of 
the  earth,  and  becomes  the  stem  and  leaves,  &c.  (see  p. 
79);  lat:  a little  feather. 

Poly,  in  composition  with  other  words,  generally  means  many^ 
several;  see  following  Avords. 

PoLYPETALOUs,  a.  applied  to  the  corolla  of  a flower  when  the 
petals  are  separate. 

PoLYSEPALOus,  a.  applied  to  the  calyx  of  a flower  v/hen  the 
sepals  are  separate. 

PoLYSPERMOUS,  a.  applied  to  the  ovarium  and  fruit  when  they 
contain  many  seeds. 

Pome,  s.  a species't>f/rm*^;  lat:  an  apple. — Ex\  Apple,  Pair. 

Pseudo,  in  composition  with  other  Avords,  means  false. — Ex: 
pseudo-tuber,  a false  tuber,  &c. 

Pubescent,  a.  downy;  lat:  same  meaning. 

Pyxid,  s.  a species  oi  fruit;  gr : word  for  hox-ivood,  and  hence 
for  a box. — Ex:  Anagallis. 

Quinary,  a.  applied  to  things  arranged  in  order  by  fives ; a , 
flower  is  said  to  have  a quinary  diAusion  when  it  has  five 
sepals,  five  petals,  and  five  stamens,  or  twice  as  many. 

Race'me,  s.  a kind  of  inflorescence  (see  p.  45) ; lat : a cluster, 
or  bunch. — Ex:  Hyacinth,  Cross -leaved  Heath,  Shepherd’s 
purse,  &c. 
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Ra'dicle,  s.  the  part  of  the  embryo  which  grows  downv/ard, 
and  becomes  the  root  (see  p.  77} ; lat : a little  root. 

Ehizoma,  s.  a species  of  stem  (see  p.  26) ; gr ; a root. — Ex 
Iris. 

Runcinate,  a.  cut  into  teeth  turning  backv/ards  like  a scythe ; 
lat : to  moio. 

Sagi  ttate,  a.  arrow-shaped ; lat : same  meaning. 

Sarcocarp,  s.  the  fleshy  part  of  the  fruit ; that  which  lies  be- 
tween  the  epicarp  and  endocarp  (see  p.  67) ; gr : fleshy 
fruit. 

Scabrous,  a.  rough,  loarty ; lat;  same  meaning. 

Sepal,  s.  the  name  of  each  of  the  pieces  of  which  the  calyx  of 
the  dower  is  formed  (see  p.  49). 

Sessile,  a.  any  part  of  a plant  which  is  commonly  borne  on  a 
stalk,  is  said  to  be  sessile  when  it  has  none ; lat : seated. 

Silicula,  s.  a species  oi  fruit;  lat:  o,  little  pod,  ov  shell. — Ex: 
Honesty,  Wall-dower,  Radish. 

Siliqua,  s.  a species  oi  fruit;  lat : b,  pod,  or  shdl. 

Spathe,  s.  a kind  of  bractea  (see  p.  47) ; lat : a spatzda,  and 
hence  meaning  the  same. 

Sporules,  s.  the  name  given  to  what  are  analogous  to  seeds  in. 
certain  plants  (see  p.  99) ; gr  : a seed. 

Sta'mex,  s.  the  principal  organ  in  the  dower  (see  p.  57) ; pi : 
stamens,  or  stamina;  it  consists  of  iho  filament  oxA  anther; 
lat ; a thread,  the  icarp,  or  principal  thread. 

Stigma,  s.  the  apex  of  the  pistil  (see  p.  63) ; gr : n mark  im- 
pressed. 

Stoma,  pi : stomata,  s.  the  pores  of  the  cuticle  of  dowering 
plants ; gr:  a mouth. 

Tegmen,  s.  one  of  the  coats  of  the  seed  is  so  called ; lat : a 
covering. 

Ternary,  a.  applied  to  things  arranged  in  order  by  threes;  thus 
a dower  is  said  to  have  a ternary  division  of  its  parts  when 
it  has  three  sepals,  three  petals,  and  three  stamens,  or  twice 
or  thrice  as  many ; lat ; same  meaning. 

Testa,  s.  the  coats  of  the  seed  (see  p.  76) ; lat : a case,  or  vessel, 
or  shell. 

Tetradynamous,  a.  a term  applied  to  a peculiar  growth  of  the 
stamens  (see  p.  60) ; gr  : four  two-threaded. 

Thallus,  s.  the  name  for  the  frond  of  certain  plants  (see  p. 
100) ; gr ; green  leaf. 
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The'c.®,  s,  tlie  minute  cases  in  wliicli  the  sporules  of  certain 
plants  are  enclosed  (see  p.  99) ; gr : sheath,  case. 

Thy'esus,  s.  a kind  of  inflorescence  (see  p.  44);  gr:  a sta-^. 
ornamented  with  grapes  or  iyy,  an  attribute  of  Bacchus. — 
Ex:  Lilac. 

Tra'che^,  s.  a name  for  the  spiral  vessels  (see  p.  86) ; gr : 
rough,  and  thence  an  artery,  or  tube. 

Tri,  in  composition  with  other  words,  means  three;  as  trifid^ 
three-cleft;  triandria,  three  stamens;  trilocular,  three- 
celled. 

Tu'ber,  s.  a form  of  the  stem  (see  p.  26) ; lat : a Tcind  of  fruits 
— Ex:  Potato. 

U'mbel,  s.  a kind  of  inflorescence  (see  p.  45) ; lat : an  um^ 
hrella,  or  parasol. — Ex:  Grarlic,,  Pelargonium,  Parslejy 
Carrot,  &c. 

XIrceolate,  a.  pitcher -shaped,  applied  to  the  calyx  and  corolla ; 
lat : same  meaning. 

Yalves,  s.  the  pieces  into  which  a dehiscent  fruit  separates ; lat : 
the  'loings  of  a door,  &c. 

Ya'sculae,  a.  containing  vessels,  or  tubes ; lat : same  meaning. 

Ye'rticil,  s.  same  as  ‘Whorl,  more  than  two  things  growing 
round  an  axis,  and  lying  in  the  same  plane  (see  p.  28) ; 
lat : similar  meaning. 

Yiscid,  a.  thicHsh,  juicy,  and  sticicy,  like  syrup ; lat : same 
meaning,  from  the  word  for  the  mistletoe. 

Whorl;  see  Yerticil. 

N.B.  Those  words  which  are  printed  in  capitals  in  the  foregoing  table^ 
should  be  committed  to  memory,  as  being  the  most  important. 


BOTANY. 


IJ^TEODUCTION*. 

Botany  is  tlie  science  wHch.  treats  of  tlie  structure  and 
properties  of  JPlants,  from  the  largest  tree  to  the  simplest 
sea-weed. 

All  bodies  are  either  inorganized  or  organized. 

Inorganized  bodies  are  destitute  of  life  or  vitality: 
as  stones,  metals,  water,  air. 

Organized  bodies  are  possessed  of  vitality  ; and  are 
either  animal  or  vegetable. 

These  two  divisions  of  organized  bodies  are,  generally, 
very  easily  distinguishable  from  each  other;  but  it  is  im- 
possible to  decide  to  which  some  bodies  belong,  or  strictly 
to  define  the  limits  of  the  two  divisions. 

Plants  or  vegetables  have  not  the  power  of  locomo- 
tion as  most  animals  have.  The  food  of  plants  consists 
of  water,  air,  and  a small  quantity  of  some  mineral 
matters;  the  food  of  animals  consists  of  vegetables,  or  of 
other  animals.  That  is,  the  former  are  nourished  by 
inorganic,  the  latter  by  organic  matter. 

Plants,  as  well  as  animals,  are  provided  with  organs 
essential  to  their  existence ; each  organ,  or  set  of  organs, 
is  adapted  to  some  particular  use;  thus  in  animals,  the 
eyes  are  the  organs  of  sight,  the  lungs  the  organs  of 
breathing,  and  so  on. 

The  sciences  which  treat  of  the  structure,  form,  and 
use  of  organs,  are  called  anatomy  and  physiology. 

Plants  are  entirely  composed  of  a few  simple  ele^ 
mentary  organs,  from  which  are  formed  the  compound 
c 2 
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organs ; ’but  these  latter  are  greatly  varied  in  appearance 
in  the  different  species. 

The  principal  compound  organs  of  perfect  plants  are 
the  root;  the  sterifi  or  axis,  with  its  appendages;  the 
leaves,  and  parts  belonging  to  them;  the  flower;  the 
fruit;  and  the  seed:  hut  these  are  not  found  in  one  large 
class  which  appear  to  he  composed  solely  of  elementary 
organs,  as  will  he  subsequently  explained. 

The  first  three  are  called  organs  of  nutrition,  or  those 
v/hich  serve  to  nourish,  preserve,  or  to  increase  or  extend 
the  plant.  The  others  are  called  organs  of  reproduction, 
or  those  which  enable  the  plant  to  continue  its  species, 
by  the  production  of  new  individuals. 

The  simple  elementary  organs  of  which  the  above  are 
composed,  are  cellular  and  vascular  tissue;  but  the  com- 
pound organs  will  be  first  described,  as  being  most 
obvious,  and  easily  examined. 

The  many  distinguishing  terms  rendered  necessary  by  this 
variation  in  the  organs,  are  usually  derived  from  the  Greek 
or  Latia  languages ; but,  though  apparently  difficult  to  remem- 
ber, the  beginner  need  not  be  discouraged,  for  the  names  of 
things,  though  necessary,  are  unimportant  compared  with  the 
knovdedge  of  the  things  themselves.  If,  therefore,  he  be  ac- 
quainted with  the  objects,  their  uses,  mutual  relations,  it  is 
of  little  consequence  whether  he  remember  their  names  or  not; 
besides,  this  apparent  difficulty  will  soon  vanish,  if  the  simpler 
primary  terms  are  imprinted  on  the  memory,  the  others  being 
generally  compound  words. 

THE  ROOT. 

The  root  is  the  organ  which  chiefly  supplies  the  plant 
with  water  for  food;  and,  as  this  is  derived  from  the 
earth,  the  root  is  generally  buried  in  the  ground. 

That  part  is  alone  considered  as  root,  which  grows 
in  an  opposite  direction  to  the  stem,  from  which  it  is 
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also  distinguished  by  not  producing  any  buds.  Hence 
no  part  that  produces  buds  is  to  be  considered  as  a root, 
however  much  it  may  at  first  sight  resemble  one. 

The  greater  number  of  plants  have  roots,  while  the 
remainder  have  none;  this  subject  will  be  again  re- 
curred to. 

The  principal  kinds  of  roots  are: — 

The  ta^  or  jpivot  root,  which  is,  (1,)  simple,  long,  and 
taper;  as  the  carrot,  beet,  and  parsnep:  or  like  a bat- 
tened globe;  as  the  timnip  and  bulbous  ranunculus. 
(2.)  Branched,  consisting  of  one  principal  stem  sending 
out  branches,  and  these  again  dividing  into  smaller,  till 
they  become  thin  fibres.  Most  large  trees  and  shrubs 
have  branched  roots;  and  it  is  known  that  the  thickest 
and  longest  branches  of  the  root  are  those  nearest  the 
surface  of  the  ground. 

One  important  distinction  between  the  root  and  the 
stem  consists  in  the  irregularity  of  the  branching  or 
ramifications  of  the  former,  while  the  arrangement  of 
the  branches  in  the  stem  is  regular;  though  from  acci- 
dental causes,  this  symmetry  is  frequently  destroyed. 

The  fibrous  root  consists  of  a quantity  of  long  thin 
fibres,  of  different  lengths  and  thickness,  and  having  still 
finer  springing  from  them.  JEx:  wheat,  barley,  and 
most  grasses. 

Fibrous  roots  have  occasionally  small  nobs  or  swellings  oh 
their  fibres ; as  the  Latliyrus  tuberosus^  and  a species  of  mea- 
dow-sweet {Sfircea  filipendida). 

The  root  of  the  common  bladder -wort  has  small  hollow 
bubbles  upon  it,  whence  its  name. 

The  roots  of  many  plants  are  fieshy,  and  composed  of  one 
or  more  lobes,  such  as  the  common  pig-nut,  the  Cyclamen, 
and  the  Dahlia.  Others  are  furnished  with  a flat  base,  send- 
ing down  a fibrous  root  from  its  under-side,  while  on  the 
upper,  a species  of  bud  called  a bulb  is  produced,  which  will 
be  hereafter  explained.  Ex : onion,  hyacinth,  lily,  &c.  Such 
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roots  are  called  hulhiferous  roots,  and  are  only  found  in  one 
great  class  of  plants. 

Tlie  roots  of  many  plants  belonging  to  tbe  order  Orcliidacece^ 
consist  of  two  fleshy  knobs,  of  which  one  is  produced  during 
the  Summer,  and  is  intended  to  bear  the 
stalk  and  flower  the  following  year,  when 
the  old  one  withers  and  dies  off,  and  a 
new  one  begins  again  to  grow. 

There  are  several  roots  which  are  not 
referable  to  any  of  the  above  forms : as 
that  of  the  bird’s-nest  orchis,  &c. 

There  are  some  plants,  which,  instead  of  deriving  their 
nourishment  directly  from  the  earth,  fix  their  roots  into 
other  plants,  and  live  on  their  juices;  they  are  hence 
called  joarasitical : JEx:  mistletoe,  broom-rape,  bird’s 
nest,  &c. : and  many  lichens  and  fungi. 

The  form  of  the  root  depends  very  much  on  the  nature 
of  the  soil  in  which  it  grows;  even  the  same  species  of 
plant  will  have  different  roots,  when  raised  in  different 
places,  and  any  root  will  become  fibrous,  if  exposed  to  the 
action  of  running  water. 

A tree  planted  in  a spot  that  is  barren,  or  otherwise 
ill-suited  to  it,  will  send  out  roots  to  a considerable  dis- 
tance, in  search  of  better  soil,  and  to  effect  this,  will 
penetrate  through  walls  and  cross  dikes. 

THE  STEM,  OE  AXIS. 

The  seed,  when  ready  to  grow,  or  germinate,  contains 
the  emhryo,  or  future  plant  in  a rudimentary  form,  one 
end  of  which  grows  downwards,  or  towards  the  centre  of 
the  earth,  and  becomes  the  root;  the  other  end,  taking 
the  contrary  direction,  extends  upwards  in  the  air,  and 
becomes  the  stem,  or  axis,  round  which  the  leaves,  flowers, 
and  other  organs  are  produced. 

This  tendency  of  the  embryo  to  develop  itself  in  oppo- 
site directions,  is  common  to  all  seeds  properly  so  called; 
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and,  as  tlie  existence  of  the  future  plant  depends  thereon, 
they  are  endowed  with  it  in  so  powerful  a degree,  that 
no  natural  obstacles,  and  impediments  artificially  created 
by  man,  can  entirely  overcome  it;  or,  if  they  are  insur- 
mountable, the  seed  perishes. 

This  subject  will  be  further  illustrated  when  the  in- 
ternal structure  of  plants  is  described ; but  what  has  been 
here  mentioned,  is  necessary  to  explain  the  primary  dif- 
ference between  the  root  and  the  stem,  or  axis. 

The  following  are  the  principal  kinds  of  stems : — 

1.  The  trunlc  is  the  name  given  to  the  stem  of  timber- 
trees.  It  grows  to  some  distance  from  the  ground  with- 
out dividing ; then  sends  off  large  branches,  in  appear- 
ance like  the  main  ^em,  but  smaller;  these  again  divide 
into  still  smaller,  called  houghs;  the  last  divisions  of 
which  are  twigs,  and  bear  the  leaves. 

The  trunk  is  thickest  close  to  the  ground,  and  the  main 
stem,  as  well  as  the  branches  and  boughs,  diminish  in 
size  gradually  to  their  extremities. 

The  outside  of  the  harh  is  rough,  dry,  and  commonly 
cracked;  beneath  this,  the  trunk  consists  of  layers  of 
wood,  forming  a solid  mass.  It  lives  a great  many  years, 
and  grows  in  length  as  well  as  thickness. 

2.  The  stipe  is  the  name  given  to  the  stem  of  palm 
trees,  such  as  the  date-palm,  cocoa-nut  tree,*  areca,  &c. 
This  differs  essentially  in  form,  structure,  and  mode  of 
growth,  from  the  trunk;  for  it  increases  in  length,  but 
not  in  thickness,  and  has  other  characters  which  wHl  be 
explained  hereafter. 

3.  The  culm  is  the  name  of  the  stem  of  grasses,  reeds, 
rushes,  and  -similar  plants;  its  principal  distinction  is  in 
having  solid  knots  from  which  spring  leaves  clasping 
the  stem,  while  the  rest  is  either  hollow  or  filled  with  a 

There  is  a cocoa-nut  palm  on  the  right-hand  side  of  Plate  II, 
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light  pith.  Straw  is  the  culm  of  wheat,  barley,  <fec., 
rushes  are  culms.  Some  plants,  as  the  common  hur- 
reed,  and  other  kinds  of  sedges,  have  triangular  or  three- 
cornered  culms,  hut  in  general  this  form  of  stem  is  round; 
as  in  the  common  reed,  grasses,  &c. 

4.  The  name  of  stem  is  applied  to  all  the  other  kinds 
which  do  not  belong  to  the  foregoing;  hence  it  is  of 
endless  varieties  of  form,  size,  and  texture. 

The  stems  of  shrubs  and  under- shrubs^  such  as  the 
rose-tree,  lilac,  mja-tle,  wall-flower,  &c.,  are  i^^oody.  The 
scarlet-bean,  lupin,  stock,  and  most  annual  plants,  have 
herbaceous  stems. 

It  is  smooth  in  the  arum,  guelder-rose,  valerian,  peri- 
winkle, &c.;  spinous  or  prichly  in  the  fullers’ -teasel, 
rose,  bramble,  and  in  the  prickly  pear,  &c. ; hairy  in  the 
foxglove,  geranium,  hugloss,  and  most  plants;  woolly 
in  the  mullein;  spotted  in  the  hemlock,  and  so  on. 

It  is  generally  round,  hut  hi  mint,  dead  nettle,  laven- 
der, &c.,  it  is  square ; and  in  many  others  it  is  angular, 
as  the  triangular  lobelia,  St.  Peter’s  wort,  nightshade, 
and  agrimony. 

It  is  winged  in  the  sweet  and  everlasting  peas : that  is, 
flattened  out  on  opposite  sides,  into  a thin  leafy  edge. 

When  the  stem  is  strong  enough  to  support  itself,  as 
is  the  case  with  most  plants,  it  grows  upright  from  the 
ground : hut  when  it  is  very  long  and  slender,  or  weak,  it 
either  trails  on  the  ground,  as  the  lesser  convolvulus  or 
hind- weed,  ground-ivy,  knot-grass,  and  many  others;  or 
it  climbs  up  whatever  will  serve  as  a support  to  it,  as 
the  briony,  greater  bind- weed,  hop,  and  scarlet-bean: 
hence  these  plants  are  called  climbing. 

Some  of  these  cling  by  means  of  tendrils,  which  are 
thin  stalks  that  twist  round  anything  they  touch,  like 
the  sweet-pea  and  vine;  others  wind  their  stems  round 
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and  round  tlie  support,  and  this  so  closely  as  to  suffocate 
the  plant  they  grow  on ; as  the  wild  honey-suckle,  &c. 
But  these  latter  must  not  he  considered  as  parasitical 
since  their  nourishment  is  not  derived  from  the  plant  they 
thus  destroy. 

The  stem  of  the  common  dodder  is  as  fine  as  a 
thread ; this  grows  for  yards  on  the  ground,  forming  a 
tangled  net,  and  mounts  up  certain  plants,  round  every 
part  of  which  it  entwines  itself  so  tightly  and  so  intii- 
cately,  as  to  prevent  the  possibility  of  separating  it.  It 
may  be  seen  in  the  autumn,  on  furze  and  nettles  espe* 
cially,  looking  like  red  hair;  it  bears  a small  but  beautiful 
flov/er,  and  has  no  leaf. 

The  ivy  clings  to  old  walls  and  trunks  of  trees  by 
means  of  little  claws,  looking  like  a caterpiller’s  legs. 

The  Yirginian  creeper  attaches  itself  to  walls  by 
means  of  a particular  form  of  branched  tendril,  having 
at  the  end  of  each  ramification  a small  swelling,  by 
which  it  adheres  closely  to  the  building. 

Many  plants  have  no  stem;  or  to  speak  more  correctly, 
their  stem  is  not  developed : the  leaves  of  such  grov/ 
from  the  top  of  the  root.  The  primrose,  leontodon,  and 
the  plantain  are  examples  of  stemless  plants;  for  the 
stalk  which  supports  the  flowers  is  not  a stem. 

There  are  some  forms  of  stems  which  must  be  men- 
tioned here,  differing  totally  in  appearance  from  all 
the  above ; since  they  are  very  generally  mistaken 
for  various  kinds  of  roots,  from  which,  however,  they 
are  as  distinct  as  the  rest,  by  their  structure  and  pro- 
perties. 

One  kind  of  stem  assumes  the  form  of  a bulb,  but  is 
distinguished  from  the  true  bulb  (see  Bun)  by  being 
solid ; this  is  called  a cormiis  ; — JEx  : crocus,  tulip,  arum, 
meadow-saffron,  &c. 
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The  tiiber  is  a fleshy  irregular  stem  produced  under^ 
ground,  hut  known  to  he  one,  hy  its  producing  huds  or 
eyes,  as  they  are  called,  which  the  true  root  never  does ; 
— Ex:  potato,  Jerusalem"^  artichoke,  arrow-root,  and 
many  others. 

Another  kind  of  stem,  instead  of  growing  in  the  open 
air,  creeps  under  ground,  and  is  incorrectly  called  a 
creeping  root ; stalks  and  leaves  grow  from  it  upwards, 
and  fibrous  roots  downwards,  from  its  knots  or  joints  \ 
— Ex : couch-grass,  creeping  harley,  &c.  The  root-f 
stocJc,  rliizoma,  is  another  species  of  creeping  stem, 
thicker  and  more  fleshy  than  the  last. 
Those  shoots  of  various  plants  called 
hy  gardeners,  suckers,  runners,  offsets, 
stools,  &c.,  are  all  modifications  of 
stems. 

It  must  he  particularly  observed  that  the  Tcnots,  joints, 
or  those  places  on  stems  of  all  kinds  where  a hud  is  pro- 
duced, are  called  nodi  and  the  intermediate  parts  between 
these  are  termed  internodia, 

THE  LEAVES. 

The  leaves  are  the  organs  by  which  the  water,  and 
other  substances,  sucked  up  from  the  earth  by  the  root, 
are  converted  into  proper  food  for  the  plant. 

Leaves  are  produced  at  the  nodi  of  the  stem,  or  of 
its  modifications  and  appendages ; and  never  on  any  true 
root. 

In  general  they  are  green  and  lierhaceous,  and  con- 
sist of  two  parts : a stalJc,  and  the  flat  part  called  the 
lamina, 

* The  name  is  a corruption  of  girar-sole,  the  Italian  expression  for 
“ turn  to  the  sun.”  The  plant  in  question  belonging  to  the  genus  Heli- 
anthus,  or  sun-flower,  the  name  of  which  in  many  languages  expresses 
that  property. 
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In  some  leaves  tlie  stalk  is  wanting,  and 
tlien  the  lamina  or  leaf  adheres  closely  to  the 
stem,  and  is  said  to  he  sessile ; — JEx : wood- 
mint,  orpine,  sow-thistle,  catch-fly,  &c. 

In  most  leaves  the  two  sides  of  the  lamina 
vary  in  appearance ; the  upper  one,  that 
tmmed  towards  the  sky,  or  towards  the 
stem,  being  smoother  and  darker  in  colour 
than  the  under.  The  principal  vein,  or  midrib,  which 
is  a continuation  of  the  stalk,  and  the  other  veins 
which  branch  from  it,  project  more  on  the  lower  than 
on  the  upper  side,  and  the  under  side  is  of  a lighter 
green,  and  generally  more  hairy  or  downy.  The  dif- 
ferent purposes  for  which  the  leaf  is  intended,  cause  this 
variety. 

Leaves  generally  grow  above  one  another 
on  the  stem,  but  from  opposite  sides  of  it, 
or  so  that  the  points  they  spring  from  form 
a spnal  line  round  it ; in  this  case  the  leaves 
are  said  to  be  alternate ; — JEx : lime-tree, 
apple-tree,  common  sorrel,  and  most  plants. 

It  must  be  particularly  remarked,  that  adjoin- 
ing leaves  are  never  produced  immediately 
above  each  other  on  the  stem. 

When  the  internodia  between  two  adjacent 
leaves,  which  spring  from  opposite  sides  of  the 
stem,  are  not  developed,  this  pair  of  leaves  will 
be  opposite  each  other;  plants  which  have 
their  leaves  produced  in  this  manner  in  pairs, 
are  said  to  have  opposite  leaves ; — JEx  : mint, 
gentian,  mistletoe,  maple,  &c. 

When,  instead  of  only  two  opposite  leaves,  three  or 
more  are  produced  from  points  forming  a ring  on  the 
stem,  they  form  a whorl,  or  verticil;  such  plants  as  have 
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their  leaves  v/ith  this  arrangement,  are  said  to  have 
verticillate  leaves ; — JEx  ; sweet  wood^ 
ruff,  goose-grass,  mare’s  tail,  <&c. 

Verticillate  leaves  are  considered 
as  being  produced  by  the  non- de- 
velopment of  several  adjacent  inter* 
nodia. 

One  among  many  proofs,  that  this  is  the  real  origin 
of  these  different  arrangements  of  leaves,  is  afforded 
by  the  Ithododendron  jponticimi,  on  the  branches  of 
which  may  often  be  remarked  leaves  both  alternate  and 
opposite. 

These  distinctions  of  the  mode  of  growth  of  leaves 
must  be  particularly  remarked  and  understood;  being 
of  great  importance  to  the  true  knowledge  of  the  struc- 
ture of  plants  and  of  their  correct  classifications. 

It  is  known  that  most  parts  of  plants,  which  are  not 
either  root  or  stem,  are  leaves  changed  in  form,  texture, 
and  colour,  or  modified;  thus  flowers,  fruit,  &c.,  are 
modified  leaves.  This  will  be  further  explained. 

The  arrangement  of  the  veins  of  leaves  must  be  no- 
ticed, as  the  figure  and  general  appearance  of  the  foliage 
depend  on  it ; it  is  of  two  principal  kinds,  each  of  which 
characterizes  one  great  class  of  plants. 

1.  A principal  vein,  called  the  midrib,  runs  through 
the  middle  of  the  leaf,  generally  divid- 
ing it  into  two  equal  parts.  From  the 
sides  or  base  of  this,  smaller  veins 
branch  out,  which  tend  towards  the 
edge ; from  these  spring  still  finer,  and 
so  on,  till  the  whole  surface  is  divided, 
as  it  were,  into  a net- work;  the  meshes 
being  filled  up  with  a green  substance. 
The  leaves  of  the  elm,  lime,  and  other  timber-trees. 
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and  of  most  shrubs  and  herbs,  have  this  arrangement  of 
veins. 

The  place  of  the  midrib  is  sometimes  supplied  by 
several  equal  veins,  arising  from  the  base  of  the  leaf. 
JEx : the  vine,  cmTant,  geranium,  sycamore,  endive,  &c. 

In  most  leaves,  the  veins  are  not  straight,  but  change 
their  direction  every  time  they  branch  out  into  others. 
In  the  oak-tribe  this  is  not  the  case ; the  veins  proceed  in 
nearly  straight  lines  from  the  midrib  to  the  margin.  This 
is  readily  observed  in  the  common  chesnut-tree,  and  oak. 

2.  In  the  other  mode  of  arrangement,  the 
veins,  instead  of  branching  out  and  interlacing, 
as  just  described,  run  side  by  side,  without 
touching,  fi:om  the  base  to  the  apex  of  the  leaf; 
between  these,  in  large  leaves,  are  to  be  seen 
finer  veins  running  across,  but  not  forming  a 
net- work  among  themselves.  This  structure 
is  seen  in  the  leaves  of  the  grasses^  tulip,  lily, 
aloe,  orchidacese,  and  palm-trees. 

There  are  two  sets  of  veins  in  leaves,  one  lying  imme- 
diately over  the  other;  these  are  not  commonly  distin- 
guishable from  each  other,  but  if  the  leaves  of  many 
plants  be  steeped  in  water  till  the  part  which  fills  up  the 
veins  be  dissolved,  the  skeleton  of  the  leaf  may  be  sepa- 
rated, and  in  some,  as  the  sea-holly,  the  two  sets  of  veins 
can  be  seen. 

The  different  forms  and  characters  of  leaves  are  distinguished 
by  terms  with  the  principal  of  which  it  is  necessary  to  he  ac- 
quainted, because  the  various  species  of  plants  are  often  cha- 
racterized by  the  figure  of  the  leaves. 

When  the  stalk  bears  only  one  lamina,  the  leaf  is  said  to  be 
simple; — Ex:  the  oak,  lilac,  cabbage,  geranium,  and  most 
plants,  have  simple  leaves. 

When  the  stalk  bears  more  than  one  lamina,  and  these  are 
jointed  to  it,  so  that  they  can  be  separated  without  tearing. 
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tlie  leaf  is  said  to  be  compoimd;  each  lamina,  whether  it  have 


a stalk  to  it  or  not,  is  called  a leaUet,  and  the  joint  is  called  an 
articulation.  The  horse-chesnnt,  rose-tree,  ash,  sweet  and 
common  pea,  laburnum,  clover,  and  a multitude  of  plants,  have 
compound  leaves. 

Compound  leaves  are  of  different  kinds. 

1.  Simple- compound ; when  the  leaf-stalk  is  not  divided  or 
branched,  and  bears  several  leaflets ; — Ex : rose,  vetch,  &c. 

Digitate:  when  all  the  leaflets  are  articulated  at  the  end  of 
the  stalk  ; — Ex : wood-sorrel  has  three  leaflets,  or  its  leaves  are 
ternate;  horse-chesnut  has  seven;  lupin  has  several. 


Pinnate;  when  the  leaflets  spring  from  the 
sides  of  the  stalk,  in  pairs  opposite  to  each 
other,  with,  in  some  cases,  an  odd  leaflet  at 
the  end,  as  the  rose ; or  with  a tendril,  as  in 
most  vetches. 


^ - In  the  leaves  of  the  agrimony,  meadow- 
s' sweet,  &c.,  the  leaflets  are  unequal  in  size,  and 
M'j  in  some  vetches,  &c.,  instead  of  being  opposite 


on  the  stalk,  they  are  alternate  on  each  side 


of  it. 

2.  Douhle-compound : when  the  principal 


stalk  of  the  leaf  has  two  or  more  secondary  stalks  branching 
from  it,  which  bear  the  leaflets.  If  these  stalks  are  all  at  the 
end  of  the  principal  one,  as  in  the  sensitive -plant,  &c.,  the  leaf 
IS  termed  digitate-pinnate : and  if  they  arise  from  the  sides  of 
the  principal  stalk,  it  is  termed  hi-pinnate,  as  in  the  caraway, 
angelica,  &c. 


3.  Triple-compound : when  the 
principal  stalk  has  secondary  stalks, 
and  these  again  have  others  articu- 
lated with  them,  as  in  the  carrot, 


samphire,  &c. 

§ It  is  the  articulation  of  the  lamina 
J with  the  stalk  that  essentially  consti- 
tutes  a compound  leaf.  The  orange- 
tribe  have  compound  leaves,  yet  the 
orange-tree  has  leaves  with  only  a 
single  lamina ; but  this  is  found  to  be 


articulated  with  the  stalk,  and,  therefore,  is  conformable  to  the 
character  of  the  tribe. 
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Simple  leaves  and  the  leaflets  of  compound  leaves  are  said 
to  he : — 

Entire,  when  the  margin,  or  edge,  is  neither  notched  nor 
cut,  but  in  one  continned  smooth  line,  whatever  the  general 
shape  of  the  leaf  may  he; — Ex:  lilac,  lanrel,  periwinkle, 
oleander. 

Serrated,  when  the  edge  is  cnt  or  notched  like  the  teeth  of 
a saw; — Ex:  the  nettle,  elm,  and  the  leaflets  of  the  rose,  and 
a mnltitnde  of  others.  If  the  teeth  are  ronnded  instead  of 
sharp,  the  leaf  is  called  crenate,  as  in  gronnd-ivy,  horehonnd, 
wood-hetony,  &c. 

Sinnated,  when  the  edge  appears  as  if  cnt  into  roundish  forms, 
in  and  out  alternately,  like  the  oak-leaf  and  others. 

Oat,  when  the  edge,  instead  of  being  in  rounded  segments,  is 
in  sharp  angular  forms. 


Runcinate,  when  the  segments  of  a cut  leaf  are  pointed,  irre- 
gularly curved,  and  turned  hack  towards  the  base  of  the  leaf ; — - 
Ex : Leontodon,  London  rocket,  &c. 

Pimiatifid,  when  the  margin  appears  as  if  cut  very  deeply, 
nearly  or  quite  to  the  midrib,  into  irregular  forms  called  lohes, 
which  project  out  at  right  angles,  or  nearly; — Ex:  common 
groundsel.  When  the  lobes  are  again  cut  into  smaller,  the  leaf 
is  called  hi-jpinnati^dj. 

Palmate,  when  the  general  form  of  the 
leaf  is  roundish,  but  it  is  deeply  cut ; — Ex : 
several  kinds  of  geraniums,  serrated  passion- 
flower, &c. 

The  two  last  are  analogous  in  simple 
leaves  to  pinnate  and  digitate  compound 
ones. 

With  regard  to  their  general  form,  leaves 
and  leaflets  are  said  to  be  : — 

Round,  as  those  of  the  common  sheep-rot. 

Roundish,  as  those  of  the  common  money- wort, 

OMong,  or  ovate,  as  those  of  the  brook -lime. 

Oh  ovate,  oblong  or  ovate,  but  having  one  end  larger  than  the 
other,  as  in  the  brook -weed,  primrose,  &c. 
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Lanceolate^  wlien  tlie  leaf  is  pointed  and  equal  at  each  end, 
hilt  much  longer  than  it  is  wide ; as  in  the  wall -dower,  willows, 
oleander,  &c. 

Ovate-lanceolate^  when  the  ends  of  the  leaf  are  rounded  in* 
stead  of  pointed. 

Linear^  when  the  leaves  are  very  long,  and  so  narrow  as  to 
look  like  a line^  as  those  of  many  grasses,  toad-riish,  &c. 

Triangular^  as  those  of  the  common  orach;  qiiadr angular^ 
as  those  of  the  black  poplar,  and  so  on. 

Cordate,  or  Heart-shaped,  as  in  the  lilac,  lime, 
white  water-lily.  In  the  v/ood-sorrel,  and  clover, 
the  leaflets  are  inversely  heart-shaped. 

Lyrate,  when  the  terminal  lobe  is  larger  than 
the  side -lobes  which  are  opposite  to  each  other; 
— Ex : charlock,  Belleisle  cress,  wild  turnip,  &c. 

In  the  Sagittaria,  biick-v/heat,  sorrel,  and 
spotted  arum,  the  leaves  are  hastate. 

When  there  is  a small  point  at  the  end  of  an 
entire  leaf,  as  n the  vetches,  the  house-leek,  &c.,  it  is  said  to 
be  mucronate : when  the  lamina  spreads  out  ‘at  the  end  of  the 
stalk,  like  a flat  umbrella,  the  leaf  is  said  to  he,  peltate; — Ex; 
Indian  cress. 

When  opposite  leaves  are  sessile,  their  bases  often  grow 
together,  and  look  bke  one  leaf,  with  the  stem  of 
the  plant  running  through  it ; in  such  cases  the 
leaves  are  said  to  be  connate; — Ex:  the  wild 
teasel,  soap-wort,  perfoliate  honey-suckle,  Ghlora 
perfoliate,  &c. 

Sometimes  the  bases  of  sessile  single  leaves 
are  so  decidedly  united,  that  the  stem  appears 
to  pass  through  their  substance,  as  in  the  com* 
mon  hare’s  ear,  &c.,  these  leaves  are  said  to  be 
perfoliate. 

In  some  plants  the  margins  of  sessile  leaves 
run  down  on  each  side  of  the  stem,  so  as  to  seem 
to  be  of  one  piece  v/ith  it ; — Ex : many  thistles, 
the  mullein,  &c. ; these  leaves  are  said  to  be 
decurrent. 

In  the  grasses,  sedges,  &c. , the  bottom  of  the 
leaf  is  wrapped  round  the  stem,  for  some  dis- 
tance ; these  and  similar  leaves  are  said  to  be 
sheathing. 
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Tlie  leaves  of  plants  liave  not  in  all  cases  flat  and  tliin 
laminee;  they  are  in  several  instances  thick  ot  JlcsJu/ ; and  are 
called  cylindo'iccd,  semicylindrlccd,  frdatcrcd,  &c.,  according  to 
the  figure  which  a cross  section,  of  the  lamina  presents.  A fleshy 
leaf,  which  is  thickest  in  the  middle,  and  sharp  at  the  two  edges, 
and  pointed  at  the  end,  is  said  to  he  sword-shaped,  or  enslform; 

■ — Ex:  iris,  aloe,  &c. 

Those  leaves  of  water  lAants  which  grow  entirely  under  water, 
are  generally  cut  into  long  linear  segments  ; while  those  which 
float  on  the  surface  are  formed  like  other  leaves  ; — Ex : water 
ranunculus,  featherfoil,  and  most  others. 

There  are  some  plants  with  leaves  very  curiously  formed, 
which  cannot  he  referred  to  any  of  the  foregoing.  Of  these 
the  most  singular  are,  the  Nepenthes,  an  East  Indian  plant, 
the  sarracenia,  &c.  The  stalk  is  hollowed  out  at  the  end 
into  a small  cup,  and  the  lamina  of  the  leaf 
forms  a cover  to  it.  This  pitcher  is  generally 
filled  with  a pure  water  distilled  into  it  from 
the  plant,  and  insects  are  often  found  drowned 
in  the  fluid. 

Generally  the  two  halves  of  the  leaf,  one  on 
each  side  of  the  midrih,  are  alike,  or  the  leaf 
is  symmetrical;  hut  this  is  not  the  case  in 
many,  as  may  he  seen  in  those  of  the  nightshade,  &c.,  and 
more  obviously  in  the  hegonia,  the  leaves  of  which  are  irregular 
or  oblique. 

On  many  plants  the  leaves  differ  in  form  in  different  parts 
of  it ; thus,  the  root-leaves^  or  those  springing  from  the  stem 
just  above  the  root,  are  lyrate  in  the  Belleisle  cress,  while  the 
stem-leaves  are  ohovate ; in  the  common  horse-radish,  the  radical 
or  root  leaves  are  oblong  and  crenate,  the  stem  leaves  lanceolate 
and  entire. 

In  the  common  bell-flower,  the  radical  leaves  are  round,  the 
stem  leaves  linear.  The  former  generally  die  off  early,  and  are 
not  often  seen;  hence  beginners  are  surprised  at  the  specific. 
name  given  to  it  (Campanula  rotundifoliai)^  which  means  xound 
leaved. 

On  the  common  ivy,  leaves  of  two  forms  are  commonly  fund. 

On  the  hi^ck  odik  {Quer CHS  nigra) j a North  American  tree, 

* There  is  a figure  of  this  plant  on  the  right-hand  corner  of  the 
Frontispiece. 
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tliere  are  leaves  of  three  foriaSj  one  obovate  and  entire,  another 
obovate  and  sinnated,  and  the  third  lyrate. 

A Sonth  American  plant,  called  on  thpd  account,  Lndia 
lieteropJtylla,  or  irregular -leaved^  has  six  different  forms  of 
leaves ; and  many  other  examples  might  be  given. 

Many  plants  have  no  leaves  at  all,  their  oftice  being  per- 
formed by  some  other  part  peculiarly  formed  for  that  purpose. 
It  requires  accurate  knowledge  of  the  subject,  to  be  able  to 
understand  whether  such  plants  have  leaves  or  not. 

The  stem  of  the  cactus,  or  prickly  pear,  swells  out  betw'een 
the  nod%  into  ovate  fleshy  prickly  masses,  which  look  like 
leaves  ; and  hence,  these  plants  are  erroneously  supposed  to  bear 
their  flowers  on  the  edges  of  their  leaves ; though,  in  fact,  they 
are  leafless.  The  common  dodder  (Cuscuta  europ^a)  has  been 
already  mentioned  as  a leafless  plant. 

In  the  Lathyrus  nissolia,  an  English  plant,  the  stalk  is 
flattened  out,  and  looks  like  the  leaf  of  a grass,  but  there  is  no 
repd  lamina. 

In  another  rare  plant  of  the  same  tribe  (Lathyrus  aphaca),  the 
iflace  of  the  leaves  is  supplied  by  large  stipulce,  an  appendage  to 
the  leaf  which  will  be  presently  described. 

In  some  plants  the  leaves  are  only  partially  produced,  and 
look  like  scales  on  the  stem,  as  in  the  common  broom-rape,  the 
bird’s-nest  orchis,  and  many  others. 


At  tlie  foot  of  the  stalk  of  the  leaves  of  many  plants, 
are  found  small  leafy  appendages  called  sti^ulm;  which 
will  he  best  understood  by  examples  and  observation. 


In  the  common  dog-rose  the 
stipnlse  grow,  for  their  w^hole 
length,  along  the  sides  of  the 
stalk,  one  on  each  side  of  it. 
In  the  common  rhubarb,  the 
stipulse  form  a sheath  round  the 
stem. 


Those  of  the  sweet  and  everlasting  pea,  and  other 
plants  of  that  tribe,  are  shaped  like  half  the  head  of  an 
arrow. 
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Those  of  the  common  meadow-sweet  are  roundish,  of 
the  clover  oval,  of  the  sweet  violet  lanceolate,  and  of  the 
apple  and  pear  linear. 

The  stipulse  of  the  violet  and  heartsease  are  much  larger 
than  the  leaf  itself,  which  is  oblong,  simple,  and  slightly 
serrated,  the  stipulse  being  piilnatifid. 

Stipulse  are  commonly  lierhaceoiis  in  texture,  hut  in  the 
polygonum,  and  many  other  plants,  they  are  membranons. 
From  the  mode  of  their  growth  in  some  plants,  as  in  the 
coffee-tree,  where  they  are  produced  between  opposite 
leaves  on  the  stem,  they  are  considered  as  accessory  leaves, 
hut  little  is  known  about  them. 

They  are  regarded  as  part  of  the  leaf  in  botanical  de- 
scriptions. Plants  which  possess  them  are  said  to  have 
sti/pulate  leaves;  those  which  have  them  not,  are  described 
as  having  exstifulate  leaves. 

The  leaves  of  most  plants  possess  a pov/er  of  motion, 
which  is  the  effect  of  what  is  termed  irritability,  or 
vitality;  and  is,  consequently,  independent  of  any  mecha- 
nical force  applied  to  them. 

The  most  general  exhibition  of  this  motion  is  shown  in 
the  change  of  position  of  leaves  during  the  night,  and  has 
been  termed  by  Liiinseus,  the  sleep  of  plants;”  it  is  easily 
observed  in  compound  leaves. 

The  leaflets  of  those  of  the  acacia,  and  other  plants, 
droop  on  the  approach  of  darkness,  and  rise  up  with 
the  returning  light ; in  the  bladder-senna  the  reverse 
takes  place.  But  a more  striking  instance  of  voluntary 
motion  is  shown  by  the  leaves  of  a Bengal  plant,  called 
Sedysarnm  gyrans ; the  two  lateral  leaflets  are  in  al- 
most perpetual  action,  turning  abruptly  and  irregularly 
round  on  their  stalks ; sometimes  only  one  moves,  while 
the  other  remains  at  rest  ; the  terminal  leaflet  moves  up 
and  down. 
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The  irritability  of  the  douhle-conipound  leaves  of  the 
Mimosa  pudica,  or  sensitive  plant,  is  still  more  appa- 
rent. On  the  lightest  touch,  the  leaflets  close  themselves 
up  in  pairs  ; if  the  Mows  he  repeated,  the  secondary  stalks 
told  upon  the  principal  one,  the  v/hole  leaf  droops  as  if 
dying,  and  only  resumes  its  natural  position  after  some 
time  has  elapsed. 

Here,  though  the  immediate  cause  of  the  motion  is 
mechanical,  yet  the  mode  in  which  the  effect  shows  itself 
results  from  the  vitality  of  the  plant. 

The  dionaea,  a Horth  American  plant,  has  leaves  which 
can  close  together,  by  turning  on  the  midrih  as  a hinge, 
and  are  covered  with  stiff  prickly  hairs.  Ho  sooner  does  an 
inse  ct  alight  on  these,  than  the  two  halves  fold  together, 
and  kill  it.  This  plant  is  hence  named  Yenus’  fly-trap.'^ 

The  leaves  of  the  sun-dew,  so  common  on  moist  heaths 
in  England,  possess  the  same  property  in  a less  degree, 
hut  small  flies  may  he  often  seen  dead  in  them. 

The  leaves  of  many  plants  are  also  affected  by  the  application 
of  noxious  vapours,  or  by  mineral  and  other  poisons,  which  is  a 
further  proof  of  irritability. 

But  though  there  are  few  plants  which  manifest  irrita- 
bility in  so  great  a degree  as  those  above-mentioned,  3^et 
all  have  the  power  of  turning  their  leaves,  to  seek  the 
light  which  is  necessary  to  their  growth,  if  placed  in  too 
shady  a situation. 

The  leaves  of  those  placed  in  a dark  room  or  in  a 
cellar,  will  not  only  turn  their  upper  sides  towards  the 
v/indow,  but  their  stallts  will  grow  longer  than  they  ordi- 
narily do,  in  order  to  approach  as  near  as  possible  to  it. 
This  has  been  observed  by  every  one,  of  common  gera- 
niums, in  such  situations. 

•»  pixere  is  a figure  of  this  plant  on  the  right-hand  corner  of  the 
frontispiece. 
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The  leaves  of  all  trees  and  shrubs,  after  a certain  time, 
fall  off,  and  are  again  renewed.  In  cold  climates  this 
“ fall  of  the  leaf’  generally  takes  place  on  the  approach 
of  Yf inter,  and  as,  during  the  rigour  of  that  season,  the 
plant  is  in  a torpid  state,  the  new  leaves  do  not  appear  till 
the  return  of  warmth  with  the  Spring. 

Those  plants,  the  leaves  of  which  do  not  die  off  all  to- 
gether, but  are  being  successively  renewed,  so  that  they 
are  never  leafless,  are  called  evergreens; — J^x:  juniper, 
laurel,  fir,  periwinkle,  holly,  &c. 

Many  plants  are  evergreens  in  warmer  climates,  that 
shed  their  leaves  with  us  in  Winter;  as  the  orange,  the 
oleander,  and  others.  It  is  found  that  here,  those  alone 
are  evergreens  which  have  particular  fluids  formed  in  their 
bark  or  sJem,  which  defend  them  from  the  effects  of  cold; 
as  fir,  pines,  larches,  &c. 

It  is,  therefore,  most  probable  that  severity  of  weather 
is  the  cause  of  the  general  shedding  of  their  foliage  among 
our  forest-trees  and  shrubs;  but  all  trees,  in  every  climate, 
lose  their  leaves  and  renew  them. 

When  they  first  grow,  leaves  are  continuous,  or  in  one 
piece  with  the  stem;  but  an  articulation  is  generally 
formed  at  their  junction,  and  when  this  is  completed,  the 
leaf  apparently  decays  amd  falls. 

THE  BUD. 

Buds  consist  of  a collection  of  rudiments  of  leaves  sur- 
rounding a central  vital  point.  YHien  this  point  groves  , 
or  develops  upivarrds,  in  the  form  of  a stem  or  axis  bearing 
these  leaves,  the  bud  is  called  a leaf -hud;  when  the  bud 
produces  one  or  more  flowers,  instead  of  leaves,  it  is  called 
2i  flower -hud. 

Buds  are  always  produced  in  the  axilla  of  a previous 
leaf,  when  not  accidental  or  irregular. 


THE  BUD. 


Leaf-hiids  appear,  in  this  situation,  on  trees  and 
shrubs,  soon  after  the  leaves;  hut  they  are  little  seen 
till  Autumn.  They  grow  hut  slowly  during  the  Winter, 
the  vegetation  of  the  plant  being  in  a great  measure 
stopped  during  that  season;  on  the  return  of  Spring 
the  buds  advance  rapidly;  the  leaves  which  compose  them 
open  out  as  the  central  stem  or  axis  lengthens,  and  by 
the  end  of  the  Summer,  a green  twig  or  young  branch 
is  formed,  which  produces  fresh  buds  from  the  axillce 
of  its  leaves  in  tmm.  In  succeeding  years  the  original 
bud  becomes  a branch  with  numerous  ramifications,  all 
ov/ing  their  existence  to  the  repetition  of  this  same  pro- 
cess. 

In  some  shrubs  and  trees,  the  buds  instead  of  appear- 
ing in  the  open  angle  of  the  leaf-stalk  and  stem,  are  form^ed 
in  the  substance  of  the  base  of  the  former,  which  swells 
out  in  consequence,  and  hence  the  bud  is  not  visible  till 
the  old  leaf  falls.  This  may  be  observed  in  the  common 
plane,  &c. 

Hence,  as  the  branches  of  trees  originally  sprang 
from  bud.s,  and  as  these  are  always  formed  in  the 
axillae  of  leaves,  a plant  which  bears  opposite  leaves 
will  have  its  branches  and  boughs  opposite,  and  one 
which  has  alternate  leaves  will  have  its  branches  so; 
but  this  S}nnmetry  is  constantly  deranged  by  accidents  in 
trees  and  shrubs.  Birds  and  other  animals  destroy  buds 
and  young  shoots,  and  storms  break  off  boughs  and 
branches. 

Leaf-buds  are  generally  covered  with  tv/o  or  more 
scales,  thicker  and  tougher  than  the  other  leaves ; these 
are  called  perules,  and  are  intended  to  defend  the  young 
enclosed  leaves  from  the  cold  and  damp. 

In  severe  climates,  they  are  often  covered  with  a 
resinous  coating,  and  lined  inAvardly  with  a downy  sub- 
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stance ; but  in  warmer  countries,  this  defence  not  being 
so  necessary,  the  perules  are  little  ditferent  from  the 
usual  texture  of  leaves ; they  drop  off  when  the  bud 
expands. 

The  thick  clammy  bud  of  the  horse-chestnut  furnishes  a good 
example  of  a perule,  and  indeed,  of  a bud  generally. 

Leaf-buds  generally  contain  only  the  rudiment  of  one 
axis  or  stem,  but  those  of  the  pine,  fir,  and  other  trees 
of  that  kind,  contain  several,  each  enclosed  in  its  own 
proper  perule. 

When  the  plant  has  no  stem,  the  buds  are  produced 
in  the  axillse  of  the  root-leaves,  as  in  the  daisy,  prim- 
rose, &c. 

The  Imlh  is  essentially  a bud,  but  differs  from  ordi- 
nary ones  in  not  producing  a stem,  and  in  being  formed 
at,  or  just  under,  the  surface  of  the  ground.  It  con- 
sists of  the  fleshy  bases  of  the  future  leaves;  and  new 
bulbs,  called  by  gardeners  cloves,  are  formed  in  the 
axillcB  of  these;  the  new  bulbs  by  their  growth  destroy 
the  parent  bulb,  and  thus  continue  and  multiply  the 
species,  since  each  of  them  is  capable  of  producing  a per- 
fect plant. 

Bulbs  are  of  two  kinds:  the 
tunicatecl,  consisting  of  concentric 
rings,  being  the  bases  of  the 
leaves  quite  surrounding  the  cen- 
tre;— Ex:  Narcissus,  onion,  hya- 
cinth, &c. 

The  other  species  of  bulb  consists  of  separate  imbri- 
cated scales,  each  of  which  expands  into  a leaf;  these, 
therefore,  are  not  sheathing,  as  those  of  the  other  kind ; 
— Ex:  garlic,  squill,  lily,  &c. 

Irregular  or  accidental  buds  are  found  in  other  parts 
of  plants,  besides  the  true  ones  in  the  axillse  of  leaves; 


40 


or  HAIES  Ara  OLA^fDS. 


tlius,  in  some  species  of  garlic,  they  are  produced  in  the 
place  of  flowers  in  the  flower-hud. 

Another  kind  of  hud,  resembling  a bulb,  is  produced 
on  the  roots  of  some  plants ; and  the  spots  called  eyes,  in 
the  potatoe,  are  rudimentary  buds  buried  in  the  substance 
of  this  form  of  stem  by  its  irregular  growth. 

Some  plants  produce  a kind  of  bud  in  its  usual  situa- 
tion, but  this,  instead  of  growing  into  a branch  with 
leaves,  falls  off  from  the  parent  stem  when  it  is  perfected, 
and  takes  root  in  the  ground  like  a seed : — JEx : coral- 
wort,  bulbous  fumitory,  and  several  foreign  lilies  and 
aloes. 

Some  plants,  as  the  marsh  malaxis,  the  Bryophyllum, 
Ac.,  produce  accidental  leaf-buds  on  the  margins  of  their 
leaves. 

The  subject  of  buds  will  be  further  explained  when 
the  flower-bud  is  described. 

It  is  found  that  the  young  leaves  are  constantly  folded 
up  in  the  bud  in  the  same  way  in  the  same  species  of 
plants,  and  there  are  many  diiferent  modes  of  this 
arrangement;  this  is  termed  the  vernation  qy  foliaiion 
of  the  plant. 

OF  HAIRS  AND  OLANDS. 

The  herbaceous  parts  of  most  plants  have  hairs  on  them, 
in  a greater  or  less  degree:  in  some,  as  the  marsh-mal- 
low, the  enchanter’s  nightshade,  cabbage,  Ac.,  they  are 
hardly  perceivable. 

Those  plants,  generally  speaking,  most  abound  with 
them,  which  grow  on  a diy  soil,  as  common  gromwell, 
bugloss,  Ac.,  or  on  high  mountains,  or  those  of  hot 
climates. 

On  some  plants  the  hairs  are  long,  but  scattered;  on 
others  they  are  short  and  thick;  on  some,  as  the  common 
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borage,  comfrey,  viper’s  bugloss,  &c.,  they  are  stiff,  and 
on  some  common  end- weeds  and  mulieins,  they  resemble 
cotton  in  appearance  and  touch. 

They  are  found  to  be  of  very  different  forms  when 
examined  in  a microscope. 

The  most  curious  example  of  hairs  is  shown  on  the 
cobweb  houseleek,  where  they  look  as  if  spun  from  leaf 
to  leaf  like  the  web  of  a spider. 

Physiologically  considered,  hairs  are  of  two  kinds: — 

Those  which  are  intended,  apparently,  to  regulede  the 
escape  or  evaporation  of  moisture  from  the  surface  of  the 
plant,  are  called  lymjpliatic,  and  are  the  most  common; 
and  for  this  reason  are  very  abundant  on  plants  growing 
in  exposed  situations. 

The  other  kind  are  called  secreting  hairs,  and  are  a 
species  of  glands  or  receptacles  of  fluids  peculiar  to  cer- 
tain plants;  such  are  those  of  the  common  nettle,  which 
when  touched,  penetrate  the  skin,  the  pressure  causing 
a colourless  acrid  juice,  contained  in  a minute  bag  at 
their  base,  to  be  forced  through  them  into  the  wound; 
it  is  this  juice  which  produces  the  smarting  pain. 

The  GLANDS  of  plants  are  very  various  in  appearance, 
form,  and  situation;  their  use  and  nature  are  not  well 
understood. 

In  the  myrtle,  orange,  St.  John’s  wort,  and  many  others,  they 
appear  as  small  transparent  dots  on  the  leaves,  or  other  green 
parts,  v/hen  these  are  held  up  to  the  light. 

On  the  moss-rose  they  are  secreting  hairs,  with  a little  round 
coloured  globe  at  their  points,  and  feel  clammy. 

The  under-side  of  the  leaves  of  many  plants  are  covered  with 
very  minute  glands,  like  beads ; these  are  seldom  visible  to  the 
naked  eye. 

In  short,  their  various  forms  can  only  be  learnt  by  observa- 
tion, and  by  consulting  books  on  the  subject. 

It  may  be  remarked  that  the  perfume  of  the  flowers  and 
leaves  of  plants  arises  from  secretions  from  glands. 
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Tlie  thorns  and  prickles  of  plants  are  hairs  grown  thick 
and  strong ; bnt  this  is  to  he  understood  of  such  only  as  can 
he  separated  from  the  plant  without  laceration,  as  can  he 
done  with  those  of  the  stems  of  roses  and  hriers,  gooseherry- 
hushes,  &c. 

Those  which  cannot  he  so  removed,  owe  their  origin  to  other 
causes ; of  this  latter  kind  are  the  spines  of  furze,  blackthorn, 
and  many  others : most  of  these  are  produced  from  huds  not 
developed  in  the  usual  manner. 

THE  FLOWEE. 

The  flower  is  an  organ  composed  of  several  distinct 
parts;  and  generates  and  matures  the  seed,  by  which  the 
plant  is  enabled  to  continue  its  species. 

Flowers  are  produced  from  buds,  which,  like  leaf -huds, 
are  formed  in  the  axillce  of  leaves  called  hractece.  These 
differ  commonly  jfrom  the  ordinary  leaves  of  the  plant, 
either  in  size,  colour,  or  form;  but  observation  and  know- 
ledge can  alone  enable  the  botanist  to  distinguish  in 
all  cases  true  bractese  from  leaves:  they  will  be  further 
explained. 

Flower -huds  consist  of  an  assemblage  of  rudimentary 
leaves  surrounding  a central  point,  which  grows  into  an 
axis  called  the  Jiower-stalJc,  qt  this  often  grows 

for  some  length  before  any  of  the  leaves  expand,  or  be- 
fore the  bud  opens. 

These  rudimentary  leaves  have  the  power  of  producing 
in  their  axillae  other  buds,  with  their  enclosed  leaves  and 
axes. 

If  these  secondary  buds  are  not  produced  or  developed, 
the  principal  one  brings  forth  one  flower  only,  which  is 
always  at  the  end  of  the  flower- stalk,  because  the  axis 
does  not,  naturally,  grow  longer,  after  the  inmost  set  of 
leaves,  which  form  the  flower,  begin  to  expand: — Fx: 
pseony,  tulip,  &c. 
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The  manner  in  which  the  flowers  are  arranged  on 
a plant,  according  as  the  various  buds  are  produced 
and  expanded,  is  called  the  inflorescence,  or  mode  of 
flowering. 


In  order  to  understand  this,  the  beginner  must  con- 
stantly remember,  that  all  regular  buds  are  formed  in 
the  axillse  of  leaves  or  bracteacj.  and  that  the  centre  of 
a bud  grows  into  an  axis  or  stalk,  bearing  the  leaves 
enclosed  in  that  bud,  the  innermost  of  which  constitute 
the  flower;  while  other  buds,  giving  birth  to  new  stalks, 
leaves,  and  flowers,  may  or  may  not  be  produced  in  the 
axillae  of  the  outermost,  as  they  are  unfolded  on  the 
original  stalk. 

The  principal  forms  of  inflores- 
cence are:^ — 

When  the  principal  stem  of  the 
plant  produces  a flower-bud,  and 
then  ceases  to  grow,  the  flower 
is  solitary  and  terminal ; — lEx  : 
pseony,  and  pheasant’ s-eye,  herb 
Paris,  &c. 

When  one  flower-bud  is  pro- 
duced in  the  axillae  of  a leaf,  and 
the  principal  stem  continues  to  grow  past  it,  the  flower 
is  said  to  be  solitary  and  axillary  ; — JSx : — yellow  pim- 
pernel, periwinkle,  &c. 

When  all  the  buds  of  a newly-formed  axis  unfold  into 
flowers,  each  having  a stalk,  the  inflorescence  is  called  a 
raceme ; — lEx : enchanter’s  nightshade,  water-betony, 
brook-weed,  h^^acinth,  shepherd’s  purse,  &c. 

If,  in  the  same  circumstances,  the  flowers  are  sessile,  or 
very  nearly  so,  they  form  a spiJce — lEx : lavender,  corn, 
saintfoin,  agrimony,  dyer’s  weed,  plantain,  butterfly  orchis, 
mullein,  yellow  cotyledon,  &c. 
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Th6  principal  axis  of  a spike  and  its  deri- 
vatives is  also  called  a racJiis. 

There  are  a great  variety  of  spihes^ 
according  as  the  flowers  are  alternate 
or  verticillate,  on  the  principal  axis, 
and  according  as  they  are  distant  or 
crowded  on  it  ; if  they  produce  se- 
condary spikes,  with  a similar  arrange- 
ment, the  principal  one  is  said  to  be 
compound. 

A spike,  the  sessile  flowers  of  which 
are  very  crovz-ded,  the  principal  axis 
thick  and  fleshy,  and  enveloped  in  a 
large  coloured  hractea,  is  called  a spadix^  and  this  last  a 
.spathe:  this  is  peculiar  to  the  arum,  calla,  dracontium,  and 
many  palms. 


When  the  hractese  on  the  principal  stalk  are  close,  and 
overlap  one  another,  or  are  imbricated,  with  the  flowers 
sessile  in  their  axilla,  the  spike  is  termed  an  amentum, 
or  catkin,  and  the  peduncle  is  always  articulated  with 
the  main  stem  of  the  plant ; — Ex : willow,  oak,  birch, 
poplar,  walnut,  beech,  and  many  other  trees. 


Catkins  are  generally  pendent,  or  hang  down ; the  spike,  in 
general,  is  erect. 

When  a principal  flower-bud  produces  others  without 
lengthening  its  stalk,  h head,  or  ca^pitute,  is  formed; — 
Ex:  Scabious,  sheep’s-bit,  clover,  kidney-vetch,  &c. 

One  form  of  head  must  be  particularly  noticed,  from 
its  being  the  characteristic  of  three  large  orders  of 
plants,  often,  though  improperly,  called  compound 
floioers,  because  the  head  resembles  a single  flower  in 
its  appearance. 

In  this  inflorescence,  the  top  of  the  flowerstalk  is  swollen 
out  into  a sort  of  cushion,  called  a receptacle,  on  which  are 
crowded  a multitude  of  small  sessile  flowers,  called  florets, 
v/hich  v/ill  be  explained  in  another  place;  these  are  all  sur- 
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rounded  by  tlie  outer  bractere,  enclosing  tlie  bud,  wliicli  are 
imbricated,  and  form  wliat  is  called  an  involucriim  ; — Fx : 
Leontodon,  daisy,  aster,  sunflower,  thistle,  hawk-weed,  arti- 
choke, &c. 


When  the  principal  axis  is  but 
little  lengthened  after  the  open- 
ing of  tlie  bud,  and  the  other 
flowers  it  contained  have  stalks, 
an  umbel  is  formed;  this  is  either 
simple  or  compound. 

A simple  umhel  has  the  stalks 
springing  from  the  same  part  of 
the  principal  one,  and  each  bears 
but  one  flower; — Ex:  flowering 
rush,  agapanthus,  geranium,  pe- 
largonium, wild  garlic,  &c. 

In  the  compounds  umbel  the 
stalks  of  the  secondary  buds 
bear  small  umbels,  into  v/hich 
these  open. 

The  compound  umbel  is  the 
characteristic  of  a very  large 
tribe  of  plants,  hence  called 
JJmbellacece ; of  which  the  car- 
rot, parsnep,  celeiy,  parsley,  hemlock,  coriander,  &c.,  are 
familiar  to  every  one. 

A corymb  is  a raceme,  the  lower 
flowers  of  which  have  long  stalks, 
and  the  upper  short  ones,  so  that  the 
flowers  are  nearly  on  one  level; — Ex: 
star  of  Bethlehem,  lady^’s-smock,  com- 
mon hawthorn  or  klay,  yarrow  or  mil- 
foil, wild  service-tree,  &c. 

All  the  foregoing  forms  of  inhorescence  are  considered 
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as  modifications  of  tlie  spike  or  raceme,  tlie  racMs  being 
%mdevelo][)ed. 

A panicle  is  a raceme,  the  flower-buds 
of  wbich  bave  in  growing  produced 
others,  and  consequently,  the  stalks  are 
branched; — JEx:  oats,  and  many  grasses, 
cineraria,  &c.,  wood-rush,  yucca  and 
agave,  meadow-sweet,  &c. 

When  the  middle  branches  of  a panicle  are 
longer  than  the  rest  it  is  called  a thyrsus; 
Ex:  lilac,  privet,  horse-chestnut,  &c. 

A cyme  resembles  an  umbel,  in  having  the  flowers 
level  at  the  top,  but  the  stalks  spring  from  different 
points  of  the  principal  one; — JEx:  elder,  oleander,  Ac. 

There  is  one  variety  of  the  cyme,  in  which  the  flowers  are 
produced  in  the  axillae  of  opposite  leaves  ; and  being  croY/ded, 
they  appear  to  form  a whorl  of  flowers  round  the  principal  stem 
of  the  plant ; this  is  one  characteristic  of  a large  tribe  of  plants, 
of  which  the  mint,  thyme,  sage,  monarda,  dead-nettle,  &c.,  are 
well-known  examples. 

In  the  vine,  the  rachis,  or  principal  axis  of  inflorescence,  fre- 
quently produces  no  flower-buds  at  all,  but  becomes  lengthened, 
and  acquires  the  property  of  turning  round  any  neighbouring 
body,  and  thus  assisting  to  support  the  plant. 

This  false  tendril  must  be  carefully  distinguished  from  the 
true  one,  which  is  always  a prolongation  of  the  midrib  of  a leaf ; 
whereas  the  one  in  question  springs  from  the  axilla  of  a leaf, 
and  thus  indicates  its  origin. 

It  is  this  kind  of  discrimination  between  the  various  forms 
the  different  organs  of  plants  assume,  that  is  so  important  to 
the  advancement  and  knowledge  of  botany,  and  to  which  the 
attention  of  the  rational  student  cannot  be  too  frequently 
called. 


OP  beactea:  and  the  inyoluceum. 

The  leaf  in  the  axilla  of  which  a flower-bud  is  produced 
is  called  a bractea,  as  has  been  already  mentioned. 
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The  most  remarkable  sort  of  bractea  is  that  called  a spatlie, 
which  has  been  noticed  in  describing  the  species  of  inflorescence 
termed  a spadix. 

Bracte83  vary  greatly  in  appearance  ; most  iisnally  they  are 
green  and  herbaceous,  like  other  leaves  ; bnt  the  spathe  is 
colonred,  a,nd  so  are  the  four  bractese,  which  surround  the  true 
flower  of  the  hydrangea.  Common  observers  take  these  for  the 
flower  itself,  which  is  small,  and  escapes  observation. 

The  spathe,  or  bractea,  of  many  plants  is  membranous,  as 
the  narcissus,  the  wild  garlic,  flowering  rush,  &c. 

The  outer  set  of  leaves  composing  a flower  bud  are  generally 
alternate,  and  as  the  axis  grows,  they  open  singly  on  different 
parts  of  it ; they  are  also  bractea,  because  other  fioioer-huds 
are  formed  in  their  axilla’,  as  has  been  explained  ; but  when 
no  such  secondary  buds  expand,  these  bractese  appear  like 
small  leaves  on  the  principal  flower-stalk,  as  may  be  seen  in 
the  sow-thistle,  butter-cup,  corn-marigold,  centaury,  ^ox-eye, 
and  many  others.  ~ 

The  presence  of  bractese  on  the  flower-stalk  is  so  general  in 
plants,  that  their  absence  in  one  large  order  (Cruciacese)  is  a 
striking  and  important  characteristic  of  it ; and  indicates  a 
remarkable  deviation  from  the  usual  la^ws  of  floral  development. 
The  learner  may  refer  to  shepherd’ s-purse,  wall-flower,  stocks, 
wild  cabbage,  &c. 

When  tv^o  or  more  bractese,  instead  of  appearing 
singly  and  alternately  on  the  principal  flower- stalk,  are 
opposite  or  verticillate,  they  form  an  involucrum. 

There  is  ah  involucrum  at  the  point  where  the  stalks  of  the 
umbel  branchy  out,  in  many  umbelliferous  plants,  as  in  the 
wild  carrot,  samphire,  water-parsnep,  &c.  (See  figures  of 
umbel. ) , ■ . ■ , 

The  large  bractese  immediately  below  the  flowers  of  the  wood- 
anemone  afford  a good  example  of  an  involucrum. 

The  head  of  composite  or  compound  flowers,  as  they  are'^com- 
monly  called,  is  alv/ays  surrounded  by  an  involucrum  of  many 
leaves,  v/hich  are  imbricated,  as  was  before  stated  ; — Ex : 
dahlia,  aster,  marigold,  &c. 

Each  floiej  in  the  heads  of  many  genera  of  Compositse  has 
a chaffy  bractea  growing  at  its  base  out  of  the  receptacle  ; 
this  form  of  bractea  is  called  palea,  and  the  receptacle  is  in 
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tliat  case  said  to  be  -paleaceous j — Ex:  yarrow,  biirweed, 

, thistle,  &c. 

The  part  of  the  plant  called  the  artichoke  (Oynara  scolyrnus) 
which  is  eaten,  is  the  base  of  the  leaves  of  the  involncriini,  and 
the  receptacle  of  a flower,  like  a thistle,  of  the  order  Composite  ; 
the  palese  of  .the  receptacle  form  v/hat  is  vulgarly  ctilled  the 
choice. 

Another  remarkable  form  assumed  by  bractese  is  the  Cupide; 
or  the  cup  of  the  acorn,  the  fruit  of  the  oak,  &c.  In  the  fil- 
bert the  cupule  preserves  the  limbs  of  the  separate  bractese 
distinct,  though  these  are  united  at  the  base  ; in  the  beech -nut 
the  bracte^  form  a tough  shell  nearly  enclosing  the  fruit  : the 
berry  of  the  yew  is  a bractea  entirely  altered  in  texture,  enclos- 
ing the  seed.  The  cones  of  the  fir-tribe  are  formed  of  imbri- 
cated hardened  bractea;. 

The  inner  elementary  leaves  of  the  fiower-hud  are 
alv/ays  whorled,  or  verticillate ; and  constitute,  when 
expanded,  vrhad  is  comnionly  called  the  rlov/er;  as  soon 
as  these  begin  to  open,  the  axis,  Avhich  has  hitherto 
formed  the  flower -stalk,  ceases  to  grow,  and  the  top  of 
the  stalk,  or  part  where  these  leaves  are  joined  to  it, 'is 
called  the  receptacle. 

There  are  rarely  less  than  two,  and  commonly  four, 
whorls  or  verticils  of  these  inner  leaves. 

The  fiower,  properly  speaking,  consists  of  two  or  more 
Vv^horls  of  elementary  leaves,  which  differ  in  form  and 
appearance  from  all  others,  and  are  called  sexual  appa- 
rains,  because,  by  their  means,  the  seed  of  the  plant  is 
formed  and  matured,  so  as  to  become  capable  of  growing; 
these  are  commonly  surrounded  by  one  or  more  whorls 
of  leaves  diflering  from  the  inner  set,  and  unlike  other 
leaves,  which  are  called  floral  envelopes,  or  perianth ; 
but  these  envelopes,  as  will  be  shown,  are  not  essential  to 
the  flo-wer. 
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The  calyx  is  the  outer  set  of  the  floral  envelo^pes,  when 
there  are  more  than  one  verticil  of  these. 

It  is  composed  of  two,  at  least,  but  usually  more 
leaves,  called  se2^als,^'  these  are  generally  herbaceous; — 
Ex:  pink,  rose,  wall-flower,  and  most  flowers. 

When  the  sepals  are  distinct,  or  separate  from  each  other,  the 
calyx  is  said  to  be  polysepalous.  The  outer  green  covering  of 
the  bud  of  the  flax,  or  rose,  is  the  calyx  ; and  when  the  flowers 
open,  this  is  found  to  consist  of  five  different  pieces,  or  sepals, 
connected  by  their  base  with  the  peduncle. 

In  the  common  poppy,  and  yellow  balsam,  or  touch-me-not, 
there  are  only  tv/o  sepals  ; there  are  three  to  the  spider-^vort, 
orchis,  &c.  ; four  to  the  wall-flower  and  radish  ; six  to  the 
common  barberry ; and  five  or  ten  in  most  flowers. 

But  in  many  plants  the  sepals  are  joined  together,  more  or 
less,  by  their  edges,  so  as  to  form  one  piece  in  appearance ; in 
this  case  the  calyx  is  said  to  be  monosepjalous ; — Ex:  pink, 
pea,  henbane.  Convolvulus,  &c. 

The  sepals  are  seldom  joined  for  their  whole  length ; the 
part  where  they  are  united  is  called  the  tube,  and  the  separate 
ends  the  teeth  or  segments : such  calyces  are  commonly, 
though  improperly,  described  as  being  cut  into  so  many  seg- 
ments, or  as  being  toothed.  The  partial  cohesion  of  the 
segments  of  the  calyx  in  the  genus  oenothera  is  characteristic 
of  it. 

The  sepals  of  the  escholtzia  and  eucal5H>k‘is  are  so  firmly 
united,  that  in  order  to  blow,  the  flower  detaches  the  calyx  all 
round  its  base,  and  pushes  it  off  at  the  top  in  form  of  a little 
extinguisher.  The  learner  should  remark  and  remember  this 
fact. 

The  calyx  is  said  to  be  regular  when  all  the  sepals  are  alike 
in  size  and  form;  Ex:  strawberry,  bora.ge,  rose,  cinquefoil,  flax, 
mint,  ground-ivy,  &c. 

It  is  called  irregular  when  the  sepals  are  imlihe  in  size  or 
form; — Ex:  thyme,  foxglove,  violet,  &c. 

The  word  sepal  has  no  derivation,  but  was  invented  by  botanists  to 
distinguish  the  parts  of  the  calyx  from  those  of  the  corolla. 
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In  many  plants  tlie  calyx  has  one  of  its  sepals  hollowed  out 
into  a long  thin  tube,  like  a spur,  and  is  hence  said  to  be  simr- 
red.  In  pelargoniums  this  spur  grows  to  the  stalk,  so  as  not  to 
be  readily  perceivable ; but  it  is  very  distinct  in  the  larkspur, 
tropasolum, or  Indian  cress,  &c. 

The  calyx  is  said  to  be  deciduous,  when  it  dies  off  either  soon 
after,  or  immediately  on  the  opening  of  it,  as  in  the  escholtzia, 
poppy,  &c.  ; or  before  the  fruit  begins  to  ripen,  as  in  the  ranun- 
culus, and  most  flowers. 

Polysepcdous  calyces  are  generally  deciduous. 

It  is  said  to  be  persistent  v/hen  it  continues  to  live  after  the 
rest  of  the  flower  withers,  and  either  encloses,  or  else  forms  part 
of  the  fruit,  as  in  com.mon  hound’s -tongue,  rose,  apple,  lavatera, 
and  a multitude  of  others. 

Monosepalous  calyces  are  generally  persistent. 

Sometimes  the  calyx  is  not  herbaceous  in  texture;  in  this 
case  it  is  said  to  be  coloured;  Ex:  fuchsia,  tropseolum, 
ranunculus,  monk’s-hood,  pomegranate,  trollius,  and  many 
others. 

Care  must  be  taken  not  to  confound  the  true  calyx,  which 
only  belongs  to  one  flower  or  sexual  apparatus,  with  brac- 
tese,  involucra,  spathes,  &c.,  which  surround  and  accompany 
several. 

The  learner  will  be  occasionally  puzzled  to  decide  whether 
a floral  envelope  be  a calyx  or  a corolla,  especially  if  it  be 
coloured.  In  the  common  globe  flower,  or  trollius,  the  five 
large  yellow  leaves  forming  the  flower  are  a calyx,  and  the 
corolla  will  be  found  within,  consisting  of  five  little  rolled  up 
leaves  surrounding  the  stamens.  The  commmn  marsh-mari- 
gold {Caltha  palustris)  has  no  corolla,  the  flower  consisting 
only  of  five  sepals.  And  invariably  when  there  is  only  one 
verticil  of  floral  envelopes,  it  is  considered  as  a calyx;  if 
there  be  two,  the  outer  one  is  the  calyx  and  the  inner  the 
corolla,  whatever  may  be  the  size,  colour,  or  form  of  the 
modified  leaves  composing  each  whorl,  There  are  two,  ap- 
parent, exceptions  to  this  law,  which  must  be  explained; 
there  is  no  perceptible  calyx  to  the  flowers  of  many  of  the 
umbelliferous  tribe;  such  as  fool’s  parsley,  angelica,  fennel, 
burnet,  saxifrage,  earth-nut,  and  many  others;  and  yet  the 

* This  plant  is  commonly,  but  wrongly,  called  the  nasturtium,  which 
is  the  name  of  the  common  cress. 
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five  white  floral  leaves  are  considered  as  a corolla,  from 
analogy.  In  the  other  plants  of  that  tribe  there  is  a distinct 
five-toothed  calyx;  sometimes,  however,  the  segments  are 
very  minute,  and  hardly  perceptible,  and  in  the  genera  above 
enumerated  they  are  altogether  wanting ; still,  however,  there 
is  a thickened  herbaceous  margin,  or  cup,  enclosing  the  pe- 
tals, and  this  cup  is  considered  as  the  rudiments  of  a calyx, 
the  white  floral  leaves  are  therefore  justly  regarded  as  a 
corolla. 

Again,  there  is  hardly  any  calyx  of  the  usual  form  to  the 
small  florets  in  the  heads  of  the  order  Composite,  but  as  some 
genera  have  a distinct  calyx,  and  as  there  are  the  rudiments 
of  segments  in  most,  the  coloured  tabular  floret  is  to  be  regarded 
as  a corolla, 

THE  COEOLLA. 

The  next  wLorl  of  leaves  within  the  calyx  is  called  the 
corolla;  this  is  the  part  of  the  flower  v/hich  is  so  attrac- 
tive, from  its  fragrance  and  beauty,  it  being  found  of 
every  shade  and  variety  of  colour,  except  black;  it  differs 
in  texture  from  the  calyx  and  leaves,  being  more  delicate, 
and  the  nerves  not  so  thick  and  strongly  marked;  this 
kind  of  texture  is  called  petaloid. 

The  separate  leaves  of  the  corolla  are  called  petals, 
and  these,  like  the  sepals  of  the  calyx,  are  either  distinct, 
when  the  corolla  is  said  to  he  polypetalous,  as  in  the 
ranunculus,  waihflower,  pink,  rose,  &c.;  or  are  united 
by  their  edges,  in  a greater  or  less  degree,  in  which  case 
the  corolla  is  called  monopetalous,  as  in  the  convol- 
vulus, honey-suckle,  mullein,  hugloss,  Ac.,  and  the  little 
flowers,  or  florets,  which  form  the  heads  of  composite 
flowers. 

Like  the  calyx,  the  corolla  is  either  regular  or  irregular: 
but  this  latter  admits  of  a much  greater  variety  of  form  than 
the  former. 

When  all  the  petals  are  alike  in  size  and  form,  whatever 
that  may  be,  or  when  the  corolla  appears  symmetrical,  it  is 
E 2 
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called  regular  : — Ex : corn-cockle, 
flax,  strawberry,  St.  Jobn’s-wort,  co- 
lumbine, bell-flower,  geranium,  &c. 

The  petals  are  unequal,  or  unlike 
each  other,  and  therefore  the  corolla 
is  irregular  in  the  tropseolum,  pelar- 
gonium, violet,  orchis,  mint,  &c. 

The  corolla  is  called  papilionaceous 
(butterfly-like),  when  it  consists  of 
five  petals  of  particular  forms,  of 
which  the  uppermost,  or  external  one, 
is  generally  largest,  and  turned  back, 
this  is  called  the  standard,  or  vexil- 
lum;  the  two  next  are  alike,  but 
differ  from  the  first ; they  are  placed 
so  as  to  have  their  faces  turned  to- 
wards each  other ; they  are  called 
wings,  or  alee;  the  two  lowermost 
are  also  alike,  but  differ  from  the  rest ; 
they  are  generally  united  by  their 
lower  edge,  and  are  so  shaped  as  to 
form  a figure  resembling  the  keel  of 
a boat,  and  are  hence  together  called 
the  Iceel,  or  carina. 

This  very  peculiar  corolla,  though 
it  varies  much  in  appearance,  is  al- 
ways easily  recognised;  it  i*s  a cha- 
racteristic of  the  very  large  order  of 
plants  called  Leguminacece,  of  which 
the  sweet-pea,  broom,  bean,  lupin, 
vetch,  clover,  saintfoin,  robinia,  &c., 
are  examples. 

In  the  corolla  of  many  plants,  one 
or  more  of  the  petals  are  spurred,  as 
in  the  violet,  orchis,  columbine,  &c. 
Other  forms  of  irregular  polypetalous  corollas  are  too  nu- 
merous to  admit  of  description,  and  are  simply  called  irregular ; 
of  these  our  own  wild  flowers  afford  examples,  in  the  monk’s- 
hood,  yellow-balsam,  larkspur,  lolygala,  fumitory,  lobelia,  and 
others. 

Of  foreign  plants,  the  varieties  of  form  are  endless,  as  may 
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be  seen  in  the  schizanthns,  rliinantlies,  lopezia,  strelitzia,  cactus, 
amphilochia,  grevillea,  &c. 

The  flower  of  one  tribe  of  plants, 
the  Orchidacese,  requires  notice  from 
its  peculiarity ; the  calyx  and  corolla 
consist  of  three  pieces  each,  and  one 
of  those  forming  the  latter  dilfers 
very  much  in  size  and  form  from  the 
other  two ; it  is  called  the  lahellimi 
(or  little  lip),  and  is  often  spurred. 

In  many  species,  this  corolla  re- 
sembles an  insect,  and  hence,  they  have  received  the  name  of 
hee^  fly,  spider,  butterfly,  frog,  lizard  orchises ; the  whole 
tribe  is  very  remarkable  on  many  accounts,  and  will  be  again 
referred  to. 

The  lov/er  part  of  the  single  petal  of  a corolla,  by  which 
it  is  flxed  to  the  receptacle,  is  called  the  claiu,  it  represents  the 
stalk  of  the  leaf ; the  broad  expanded  part,  answering  to  the 
lamina,  is  called  the  limb.  In  the  rose,  the  claw  is  very 
short ; in  the  pink  it  is  very  long.  The  margin  of  the  petal 
is  smooth  in  the  ranunculus,  strawberry,  &c.  ; crenated  in  the 
pink,  flax ; fringed  with  hairs  in  the  rue,  &c.  ; cut  or  notched 
in  mignonette,  or  reseda;  divided  nearly  into  two  lobes  in 
chickv/eed  and  stitchwort. 

Each  petal  of  the  common  bog-bean  has  a fringe,  or  beard, 
on  the  limb,  which  gives  a very  singular  appearance  to  this 
beautiful  flower. 

It  must  be  noticed,  that  the  number  of  petals,  as  well  as 
sepals,  is  commonly  the  same  in  the  same  tribe  of  plants. 

The  corolla  of  the  enchanter’s  nightshade  has  two  petals ; the 
water-plantain,  three  ; oenothera,  chelidonium,  and  poppy,  four. 

There  is  one  very  large  order  of  plants  which  have  four 
petals,  arranged  so  as  to  look  like  a cross;  and  are  hence 
called  Cruciferse,  ‘ cross -bearing.’  The  radish,  charlock,  mus- 
tard, cabbage,  coral-wort,  cardamine,  wall-flower,  stock,  &c., 
are  cruciferous  plants. 

In  must  plants,  however,  the  number  of  petals  is  five  or  ten, 
as  the  wild  rose,  soap-wort,  fla,x,  hemlock,  and  numberless 
others. 

Monopetalous  corollas  are  either  regular,  produced  by  the 
union  of  equal  petHs ; or  irregular,  composed  of  unequal 
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petals.  The  part  formed  by  the  united  margins  is  called  the 
tube;  and  the  part  consisting  of  the  distinct  portions  of  the 
j)etals  is  called  the  limb. 

In  the  common  nightshade,  cyclamen,  and  many  others,  the 
limb  is  turned  back.  In  the  periwinkle,  oleander,  &c.,  the 
limb  appears  t^visted. 

The  projecting  parts  of  the  limb  of  an  irregular  corolla  are 
called  lips.  The  acanthus  and  many  others  have  but  one 
lip.  When  one  lip  is  very  long  and  narrow  compared  to  the 
length  of  the  tube,  the  corolla  is  called  ligidate,  or  strap- 
shaped. 

The  outer  part  of  the  heads  of  many  composite  flowers  is 
formed  of  the  ligulate  corollas  of  the  exterior  florets;  as  in 
the  daisy,  aster,  sunflower,  &c.  ; this  part  of  the  head  is  called 
the  rayy  the  central  part  is  composed  of  florets,  with  regular 
corollas,  and  is  commonly  of  a different  colour  to  the  ray ; this 
central  part  is  called  the  dish. 


In  the  hav^k-weed, 
leontodon,  sow-thistle, 
ko...  all  the  florets 


strap  is  toothed  at  the 
end. 


A corolla  with  two 
lips  is  called  hilabiatey 
and  these  are  always 
placed  one  above  the 
other,  or  behind  and 


before,  with  respect  to  the  stalk,  stem,  or  axis,  and  never  right 
and  left. 

When  the  tv/o  lips  present  an  appearance  like  the  mouth 


of  an  animal,  the  corolla  is  called 
ringent. 


There  is  a large  tribe  of  plants 
called  Labiatse,  which  have  irregular 
monopetalous  corollas,  and  these  ge- 
nerally bilabiate  and  ringenty  of  which 
the  splendid  salvia,  dead-nettle,  mo- 
narda,  mint,  &c.,  are  examples. 


When  the  mouth  of  the  tube  is 
partly  or  entirely  closed  by  the  lower 
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lip,  the  corolla  is  sometimes  called  personate',  as  the  snap- 
dragon, cow-wheat,  toad-flax,  rattle,  &c. 

The  lips  of  monopetalons  corollas  are  cut,  notched,  or  lohed 
in  various  modes,  which  are  characters  of  diflerent  species  of 
plants. 

The  upper  lip  is  often  vaulted,  or  resembles  a helmet,  as  in 
the  common  scull-cap,  slough-heal,  eye-bright,  &c. 

In  the  ground  ivy,  the  upper  lip  is  hi  fid,  the  lower  trifid.,  or 
three-cleft. 

In  the  common  toad-flax  which  grows  on  old  walls,  the 
linaria  so  frequent  in  hedges,  and  the  snapdragon,  the  lower 
lip  is  spurred,  and  the  whole  flower  is  very  curiously  formed, 
something  like  a frog  or  tadpole. 

Ill  the  calceolaria,  a foreign  plant,  now  common  in  our 
gardens,  the  lower  lip  is  shaped  like  a little  bag,  with  a narrow 
mouth ; a similar  form  is  found  in  a rare  and  beautiful  Eng- 
lish plant  of  the  orchis  tribe,  called  lady’s  slipper  (Cypripedium 
calceolus.) 

The  petals  of  all  corollas  are  placed  alternatelj  with 
the  sepals  of  the  cal3rx;  that  is,  the  centre  of  a petal  or 
a sepal  is  opposite  the  division  between  Wo  sepals  or 
petals;  this  is  the  result  of  the  law  by  v/hich  all  leaves 
are  developed  alternately  round  an  axis;  two  adjoining 
leaves  never  being  immediately  over  each  other. 

When  this  is  not  the  case,  hut  the  petals  are  opposite 
the  sepals,  an  intermediate  whorl  of  leaves  is  considered 
to  have  been  abortive,  or  to  have  remained  undeveloped. 
It  is  essential  to  bear  this  law  in  mind,  in  order  to  under- 
stand the  true  nature  of  the  floral  envelopes  of  many 
flowers. 

In  many  plants  there  is  only  one  whorl  of  leaves  round 
the  sexual  apparatus,  or  only  one  floral  envelope;  this  is 
considered  as  a calyx,  whatever  may  be  its  colour  or  tex- 
ture. It  is  often  called  by  botanists  a perianth  ; it  re- 
sembles a corolla  in  the  tulip,  marvel  of  Peru,  &c. 

The  flower  of  the  common  wild  corn-poppy  must  not  be 
considered  as  a perianth,  it  being  strictly  a corolla ; the  calyx, 
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wliicli  is  seen  in  tlie  bnd,  having  fallen  when  it  opened.  The 
calyx  of  the  escholtzia,  a plant  belonging  to  the  same  tribe 
as  the  poppy,  detaches  itself  from  the  fxower-stalk  v/hen  the 
bud  opens,  and  is  pushed  off  over  the  corolla  in  the  form  of 
an  extinguisher. 

In  the  star  of  Bethlehem,  which  has  a single  perianth,  the 
outside  of  it  is  herbaceous  like  a calyx,  and  the  inside  is  peta- 
loid  like  a corolla ; showing  the  gradation  from  the  leafy  to  the 
more  delicate  texture ; the  same  may  be  seen  in  many  other 
fiowers. 

In  the  grasses,  and  plants  resembling  them,  the  floral 
envelopes  are  not  calyx  and  corolla,  but  hracte^.  The 
two  outer  ones  are  called  glumes,  the  two  inner  falem, 
and  two  within  these,  at  the  base  of  the  seed-vessel, 
scales. 

They  are  membranous  or  chaffy  in  texture:  yet  it  is 
not  on  this  account  that  they  rank  as  bractejs;  hut  be- 
cause they  are  in  most  cases  not  developed  in  verticils, 
but  alternately  on  the  axis  of  inflorescence. 

The  manner  in  v/hich  the  calyx  and  corolla  are  folded 
before  the  flower  opens  is  called  the  (Estivation  of  the 
plant,  and  is  important  to  be  observed;  it  is  to  the  liov/er- 
bud  what  the  vernation  is  to  the  leaf-bud. 

The  gestivation,  or  vernation,  is  said  to  be — 

Imbricated,  when  the  flat  edges  of  the  laminae  over- 
lap beneath  them,  as  the  tiles  of  a roof. 

Yalvate,  when  the  laminae  are  applied  to  each  other 
by  their  edges  only,  without  any  overlapping. 

Contorted,  w^hen  the  laminjB  are  oblique,  or  unsym- 
metrical  in  figure,  and  are  imbricated;  the  common  peri- 
winkle is  a good  example  of  contorted  aestivation. 

There  are  several  other  terms  which  must  be  learnt 
by  study;  they  mostly  explain  themselves,  but  are  not 
frequently  used : the  above  are  those  which  are  of  most 
common  occurrence,  and  are  essential. 
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The  terms  of  restivation  also  apply  to  the  stamens; 
and  it  frequently,  if  not  usually,  happens  that  the  calyx, 
corolla,  and  stamens  of  the  same  flower  differ  in  the  mode 
of  their  estivation.  Thus  the  calyx  of  the  fuchsia,  Oeno- 
thera, &c.,  is  valvate,  while  its  corolla  is  contorted.  The 
calyx  of  papilionaceous  flowers  is  moiiosepalous,  or  val- 
vate, while  the  corolla  is  said  to  be  vexillary.  The  calyx 
of  the  poppy  is  valvate,  while  its  corolla  is  wrinkled,  or 
corrugated. 

The  size  of  the  flower,  like  that  of  the  leaves,  does  not  bear 
any  regular  proportion  to  that  of  the  plant.  In  South  America, 
there  is  a climbing  plant,  the  flowers  of  which  are  four  feet  in 
circiiniference,  and  the  Indian  children  put  them  on  their  heads 
like  hats. 

As  examples  of  otlier  large  flowers,  the  genera  datura,  aristo- 
lochia,  nelnmbinm,  and  those  of  the  order  Liliace89,  may  be 
mentioned  for  herbaceous  plants ; and  magnolia,  lecythis,  ber- 
tholletia,  and  gnstavia,  for  timber- trees. 

The  common  annual  snn-flov/er,  it  must  be  remembered,  is 
not  a single  flower,  but  a collection  of  many  hundreds ; it  is, 
we  believe,  the  largest  head  of  flowers  in  the  order  to  which  it 
belongs. 

THE  STAMENS. 

The  wliorl  of  leaves  within  the  corolla  are  commonly 
totally  unlike  all  others ; they  form  one  of  the  two  essen- 
tial parts  w’hich  constitute  the  true  flower,  and  are  called 
the  stamens,  or  male  organs  of  the  plant. 

The  usual  form  of  each  stamen,  or  modifled  leaf,  is  a 
small  hollow  case  or  sack,  called  the  anther,  supported 
on  a thin  delicate  support,  called  the  filaw.ent.  The 
anther  is  filed  with  a multitude  of  excessively  minute 
globules,  called  the  pollen,  which  contain  a fluid.  At 
a certain  period,  in  some  plants  before,  in  most  after, 
the  expansion  of  the  flower,  the  anther  opens,  and  the 
pollen  is  shed  on  the  other  part,  hereafter  described, 
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called  tlie  pistil.  It  is  known  tliat  tliis  process  is  neces- 
sary to  the  perfecting  of  the  seed. 

The  iisnal  form  of  the  stamens  is  very  plainly  seen  in  the 
common  white  lily. 

The  anther  is  of  very  various  forms;  the  most  nsnal  re- 
sembles that  of  a grain  of  corn,  only  much  smaller ; it  has 
a crease  or  line  down  it  as  the  grain  has,  at  which  the  anther 
opens  when  bursting ; this  line  is  generally  turned  inwards, 
towards  the  axis  of  the  flower ; but  in  the  common  ranunculus, 
the  cucumber,  iris,  passion-flower,  and  some  other  plants,  it 
is  turned  outwards;  the  reason  of  this  singularity  in  structure 
is  unknown. 

Uncommon  forms  of  the  anther  may  be  observed  in  the 
following  plants;  tuberous  commelina,  larger  cerintlie,  Yirgi- 
nian  spider-vfort,  evening  primrose,  Galeopsis  ladanum^  com- 
mon scull-cap,  chironia,  &c.  Two  of  the  anthers  of  the 
heart’ s-ease  have  a long  appendage,  Avhich  is  concealed  within 
the  spur. 

The  anther  is  generally  fixed  immoveably  to  the  filament  in 
different  ways;  but  in  most  of  the  grasses,  and  many  other 
plants,  it  is  attached  by  its  middle,  and  the  filament  being  very 
thin,  it  is  moved  by  the  slightest  air.  The  light  powdery  appear- 
ance of  the  spikes  of  a field  of  grass  when  in  flower,  is  produced 
by  the  anthers  of  the  plant,  and  must  have  been  remarked  by 
every  one. 

The  stamens  are  usually  separate,  but  in  many  plants  they 
unite  in  various  ways. 

Yfhen  the  filaments  are  joined  toge- 
ther so  as  to  form  part  of  a tube,  the 
plant  is  said  to  be  monad elplious^  as  in 
the  hollyhock,  geranium,  malloAv,  &c. 

If  some  are  united,  and  others  sepa- 
rate, or  if  they  are  united  in  tAvo  or 
more  parcels,  they  are  said  to  be  diadel- 
pliouSj  or  polyadelphous,  as  in  the  pea, 
lupin,  St.  John’s-wort,  &c. 

In  some  plants  the  anthers  lie  close 
to  one  another,  and  appear  to  form  a 
tube  round  the  pistil  (see  the  next  sec- 
tion), but  they  are  not  really  joined ; 
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this  may  be  seen  in  common  borage,  and  in  the  common  night- 
shade, potato,  &c. 

But  in  some  tribes  of  plants,  as  Compositse  and  Lobeliaceje, 
&c.,  the  anthers  are  really  joined  together,  and  are  termed 
syngenesioiis.  This  will  be  found  to  be  the  case  in  the  florets  of 
the  heads  of  the  former  orders  of  these  plants,  if  examined  with 
a magnifying  glass. 

The  most  singular  structure  of  the  stamens  is  pre- 
sented bj  the  Orchis  tribe,  and  is  termed  gynandrous. 
Instead  of  there  being  a distinct  verticil  of  separate  sta- 
mens surrounding  the  pistil,  as  is  the  case  in  all  other 
plants,  two  of  the  three  stamens  proper  to  the  class  are 
abortive,  and  a central  one  perfect ; or  else,  though  rarely, 
the  two  lateral  stamens  are  perfect,  and  the  central  abor- 
tive : in  every  case,  however,  the  fdaments,  anthers,  and  the 
styles  of  the  female  organ  (the  pistil  hereafter  described), 
all  coalesce  into  one  mass  called  the  column.  When 
there  is  only  one  perfect  anther,  it  is  formed  on  the 
upper  part  of  this  column;  it  is  two-lobed,  and  in  each 
lobe  is  the  pollen,  cohering  in  masses  of  a definite  number 
and  shape. 

The  regular  position  of  the  stamens  is  alternate  with 
the  petals  of  the  corolla,  or  with  the  segments  of  the 
single  perianth,  and  therefore  opposite  the  sepals  of 
the  calyx,  when  there  are  two  floral  envelopes;  this  is 
the  necessary  consequence  of  their  being  modified 
leaves. 

In  those  cases  where  the  stamens  are  op^posite  the 
petals,  an  intermediate  whorl  of  leaves  is  considered  to 
he  undeveloped,  or  to  he  ahortive : the  order  Pri- 
mulacese. 

In  some  flowers  there  are  twice  as  many  stamens  as 
petals,  and  then  every  other  one  is  necessarily  opposite 
a petal;  in  this  case  it  is  frequently  found  that  one  or 
other  set  is  barren,  or  only  partially  formed,  as  in  the 
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common  brook- weed;  or  every  other  filament  is  shorter, 
indicating  that  that  set  constitutes  a different  verticil; — 
Ex:  erodium  and  geranium.'^ 

In  other  plants,  one  or  more  of  the  stamens  are  con- 
stantly absent  or  abortive;  thus,  in  the  order  called 
Lahiatcx,  there  are  never  more  than  four  stamens, 
though  the  construction  of  the  rest  of  the  flower  shows 
that  there  ought  to  be  five; — Ex:  mint,  sage,  monarda, 
salvia,  &c. 

In  these,  and  a great  many  other  plants,  which  have 
usually  monopetalous  irregular  corollas,  two  of  the  four 
stamens  are  always  shorter  than  the  others;  — Ex: 
broom-rape,  vervain,  toad-flax,  snapdragon,  and  the 
bignonia,  maurandya,  penstemon,  &c.  Flowers  with 
stamens  of  this  kind  are  called  didynamous. 

In  cruciferous  plants  there  are  six  stamens,  two  of 
which  are  shorter  than  the  rest;  these  are  termed  tetra- 
dynamous,  and  this  structure  is  only  found  in  this  one 
order; — Ex:  'wall-flower,  radish,  turnip,  &c. 

But  generally  the  number  of  stamens  agrees  v/ith  that 
of  the  petals,  and  is  tolerably  constant  in  the  same  tribes 
of  plants,  when  this  number  does  not  exceed  twelve; 
but  if  it  do,  then  two  flowers  off  the  same  plant  have 
seldom  the  same  number  of  stamens. 

The  most  important  particular  to  be  remarked  of  the 
stamens  of  any  plant,  is  the  point  of  the  flower  or  recep- 
tacle from  which  they  grovv^,  or,  as  it  is  called,  their  inser- 
tion or  origin,  since  this  is  found  to  be  generally  the 
same  in  all  those  plants  which  are  similar  in  their  struc- 
ture and  properties. 

Yfhen  they  arise  from  beneath  the  seed-vessel,  or 

The  learner  must  be  warned  that  the  well-known  favourite  flower  in 
our  parlours  and  green -houses,  is  a ^elargoniiirn,  and  not  a geranium  , 
though  commonly  so  called. 
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are  not  attached  to  the  calyx,  they  are  said 
to  be  hypogynous; — Mx:  ranunculus, 
poppy,  mallow,  grasses,  Cruciferae,  &c. 

Wlien  the  stamens  appear  to  grow  out 
of  the  corolla,  calyx,  or  perianth,  or  when 
they  are  not  in  any  way  joined  to  the 
seed  vessel,  they  are  said  to  be  perigy- 
nous; — Ex:  roses,  saxifrage,  holly,  and 
Umbellaceae. 

It  is  generally,  though  by  no  means  always,  found  that  plants 
with  hypogynous  stamens  are  injurious,  or  not  proper  for  food, 
while  those  with  perigynous  stamens  are  innocent,  if  not  whole- 
some. 

But  as  an  instance  of  an  exception,  Umbellacese,  though 
they  have  perigynous  stamens,  are  frequently  highly  poison- 
ous, as  for  example,  the  hemlock,  foofs-parsley,  and  the 
(Enanthe  crocata;  v/hile  the  real  parsley,  celery,  the  roots 
of  carrot  and  parsnep,  and  the  fruits  of  the  whole  order,  are 
innocent. 

Flowers  with  monopetaloiis  corollas  commonly  have  peri- 
gynous stamens,  or  these  arise  from  the  corolla ; while  polype- 
talous  flowers  usually  have  hypogynous  stamens. 

F'ew  persons  could  recognise  a leaf  modified,  in  the 
filament  and  anther  of  the  stamen,  but  that  this  is  the 
true  origin  of  that  organ  is  proved  by  observation. 

In  the  common  white  water-lily  (FTymphsea  alba), 
the  outermost  of  the  fioral  envelopes  is  greenish,  and 
approaches  the  texture  of  the  calyx;  a succession  of  ver- 
ticils of  petaloid  leaves  form  the  rest  of  the  flower,  the 
inner  ones  of  which  begin  to  show  the  rudiments  of  an 
anther  at  their  points;  these  increase  and  become  more 
and  more  perfect,  while  the  petals  diminish  in  width,  and 
the  innermost  have  perfect  anthers,  with  flat  narrow  fila- 
ments. 

Thus,  in  this  plant,  there  appears  a regular  gradation 
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from  tlie  herbaceous  texture  of  a calyx  or  leaf,  to  a perfect 
stamen. 

Cultivation  in  a richer  soil  converts  the  stamens  of 
many  plants  into  petals,  the  flowers  become  what  is 
termed  double,  and  from  the  disappearance  of  the  anther, 
cease  to  he  fertile,  or  they  produce  no  seeds. 

The  common  garden  roses,  stocks,  ranunculuses,  pop- 
pies, anemones,  hollyhocks,  and  many  others,  are  double 
flowers  produced  from  cultivation  from  plants  having,  in 
theh  wild  or  natural  state,  many  stamens. 

These  and  many  other  analogous  facts  prove  the 
common  origin  of  the  sepal,  petal,  and  stamen:  that  all 
these  are  only  modifled  leaves,  is  further  shown  by  the 
fact,  that  it  is  not  uncommon  for  a plant  to  produce 
real  leaves  in  the  place  of  its  petals  and  stamens;  and 
many  other  circumstances  indicate  that  it  is  by 
changing  leaves  that  nature  produces  all  the  different 
organs. 

These  modifications  of  one  common  original  organ  into 
so  many  others  greatly  differing,  are  effected  by  the 
mtality  of  the  plant;  and  that  is  all  that  can  be  known 
on  the  subject. 

THE  PISTIL. 

The  innermost  leaf  or  whorls  of  leaves  of  the  flower-bud 
form  the  pistil,  which  is  called  the  female  organ  of  the 
plant,  because  it  encloses  the  seeds. 

Each  modified  leaf  which  forms  the  pistil  is  called  a 
carpellum,  and  has  its  under-side  turned  outwards,  and 
its  upper  inwards,  or  towards  the  centre  of  the  flower;  as 
most  other  leaves  have  theirs  turned  towards  the  axis 
which  bears  them. 

The  carpella  are  folded  so  that  the  margins  of  the 
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leaf  are  next  to  the  axis,  or  centre;  and  from  these  a spe- 
cies of  hud  is  produced,  which  is  the  seed. 

The  form  of  tlie  pistil  necessarily  depends  on  that  of 
the  carpella,  on  their  number,  and  on  their  arrangement 
round  the  axis,  or  centre.  Each  pistil  usually  consists 
of  three  parts,  the  lowermost  called  the  ovarium  or  seed- 
vessel,  because  it  contains  the  seeds — this  is  formed  by 
the  lamina  of  the  carpella;  the  style,  which  is  a con- 
tinuation of  the  midrib;  and  the  stigma,  which  is  a pecu- 
liar termination  of  this. 

The  fluid  contained  in  the  pollen,  when  the  anther 
bursts,  penetrates  the  stigma,  and  is  conveyed  to  the 
seeds,  which  are  by  this  means  rendered  fertile,  or  endued 
with  the  power  of  growing,  and  producing  a perfect  plant 
like  the  parent  one. 

When  the  carpella  have  stalks,  the  ovarium  is  raised 
on  them;  this  is  seen  in  the  passion-flower,  and  several 
others. 

The  union  of  the  carpella  generally  forms 
a hollow  case,  which  is  divided  into  separate 
cells  by  their  margins;  when  the  ovarium  is 
in  its  complete  form,  these  margins  unite  in 
the  centre,  or  axis,  and  constitute  what  is  called 

jylacent a,  to  which  the  seeds  are  attached: 
the  partitions  which  divide  the  cells  are  called 
dissepiments. 

In  many  plants  the  dissepiments  do  not 
reach  to  the  axis,  or  centre;  in  this  case  the  ova- 
rium has  only  one  cell,  and  the  seeds  are  attached  to 
the  placentae,  formed  by  the  edges  of  the  carpella 
projecting  inwards;  the  placentae  are  then  called  pa^ 
rietal. 

In  some  plants,  the  dissepiments  are  not  formed,  or 
subsequently  disappear,  and  leave  the  placenta  in  the. 
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centre  of  tlie  ovarium,  like  a column,  witli  the  seeds 
adhering  to  it. 

These  niceties  of  construction  are  very  important  in 
Botany.  They  are  easiest  seen  when  the  seed-vessel 
is  nearly  ripe,  or  in  the  fruit,  as  will  he  presently  ex- 
plained; in  the  earlier  state  of  the  dowser  it  is  more 
dilhcult  to  distinguish  these  various  parts. 

When  the  midribs  of  the  carpella  unite,  they  form 
a single  style,  and  when  all  the  carpella  are  equal,  this 
arises  from  the  top  of  the  ovarium; — Ex:  lily,  borage, 
convolvulus,  geranium,  &c. 

It  often  happens  that  though  there  is  only  one  style, 
yet  there  are  two  or  more  stigmas;  as  in  the  geranium, 
nettled-leaved  hell-dower,  grasses,  and  iris.  But  when 
the  midribs  do  not  join,  then  the  dower  has  several  styles, 
as  in  the  nigella,  ranunculus,  rose,  &c. 

When  there  is  no  style,  the  stigma  is  sessile  on  the 
ovarium,  as  in  the  poppy,  water-lily,  &c. 

The  stigma  in  the  Orchis  tribe  is  a viscid  space  in 
front  of  the  column,  which  consists  of  the  stamens  and 
style  united  into  one  mass.  In  the  violet  the  stigma 
is  concealed  within  a cup -shaped  termination  of  the 
style. 

From  the  laws  of  the  development  of  leaves  so  often 
mentioned,  the  carpella  of  the  pistil  are  properly  alter- 
nate with  the  stamens,  or  ojpjoosite  the  petals;  hut  these 
innermost  leaves  of  the  hud  being  crowded,  it  perpetu- 
ally happens  that  some  of  them  are  abortive,  and  this 
gives  rise  to  an  endless  variety  of  combinations  of  form, 
which  it  is  impossible  to  notice  in  an  elementary  work 
like  this,  and  must  be  learnt  from  nature. 

The  annexed  dgure  represents  the  normal  arrangement 
of  the  diderent  parts  of  the  dower,  supposing  this  to  be 
regular  and  perfect. 
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When  the  corolla  is  irregular,  it 
commonly  happens  that  the  pistil  is 
also  irregular;  thus,  in  Lahiatae,  the 
ovarium  consists  of  four  carpella,  so 
formed  as  to  resemble  four  seeds 
placed  in  a square,  'svith  a single 
style,  carrying  two  stigmas,  rising 
from  the  middle  of  them,  and  in  other  flowers  very  irre- 
gular forms  will  be  found. 

There  are  fl'equently  several  whorls  of  carpella;  in 
this  case,  they  are  usually  distinct  from  each  other,  and 
i do  not  form  a single  ovarium  with  one  or  several  cells; 
but  each  carpellum  forms  a separate  pistil  with  its  style 
and  stigma; — JEx:  ranunculus,  sagittaria,  water-plantain, 
rose,  &c. 

When  the  receptacle  on  which  these  separate  pistils 
are  placed  is  convex,  or  projects  upwards,  the  outer 
whorl  of  pistils  will  be  lowest;  as  in  ranunculus,  straw- 
berry, &c. 

But  when  the  receptacle  is  concave,  or  hollow,  the 
outer  whorl  will  be  highest,  as  in  the  rose;  and  in  other 
flowers  where  several  pistils  are  enclosed  within  the  tube 
of  the  calyx. 

The  position  of  the  pistil  with  respect  to  the  calyx,  is, 
like  the  insertions  of  the  stamens,  an  important  circum- 
stance to  be  attended  to. 

When  the  ovarium  adheres  to  the  calyx  so  as  to  grow 
together,  the  former  is  said  to  be  inferior,  and  the  latter 
superior; — ^x:  currant,  gooseberry,  bell-flower,  Umbel- 
lacese,  and  Compositse. 

A singular  and  obvious  example  of  an  inferior  ovarium 
is  presented  by  the  evening  primrose  and  the  common 
willow-herbs;  the  long  tubular  calyx  and  ovarium,  with 
the  flower  at  its  extremity,  is  easily  distinguishable  from 
r 
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tlie  flower-stalk.  In  the  oenotlieras  the  segments  of  tlie 
cal3rx  are  partly  united,  so  as  to  present  an  appearance 
like  an  irregular  bractea. 

When  the  ovarium  does  not  adhere,  but  is  free  from 
the  calyx,  it  is  said  to  be  superior,  and  the  latter  in- 
ferior;— Labiatse,  Leguminacege,  convolvulus,  heath, 
lily,  tulip,  popx^y,  &c. 


'Besides  those  already  described,  there  are  in  many  floArers, 
other  parts  which  are  either  appendages  to  the  former,  or 
abortive  whorls  of  leaves ; of  these,  the  principal  are — 

The  crown,  v/hich  is  an  appendage  of  the  corolla  or  perianth, 
and  appears  like  a ring  in  the  narcissus,  at  the  mouth  of  the 
tube. 

There  is  found  a small  scale  or  appendage  of  some  kind  at  the 
base  of  the  petals  of  many  plants,  as  the  Ranunculus  for  ex- 
ample ; they  are  presumed  to  be  undeveloped  stamens. 

The  dish  is  an  undeveloped  verticil  of  leaves,  betAveen  the 
stamens  and  oA^arium;  in  the  pseony,  it  is  an  elevated  ring; 
in  the  rose,  it  is  a glandular  lining  to  the  tube  of  the  calyx ; 
in  the  marsh  parnassia,  it  consists  of  fiA^e  rounded  fleshy 
scales,  fringed  with  small  glands,  which  are  opposite  the 
petals. 

These  and  the  spurs  of  flowers,  the  fringes  of  the  petals  of 
others,  and  many  other  accessory  parts,  are  called  nectaries,  by 
some  botanists,  from  their  occasionally  secreting  a kind  of  honey 
which  attracts  bees  and  other  insects.  But  they  are  of  subor- 
dinate importance  in  vegetable  physiology. 

The  single  flowers  of  many  plants  produce  the  stamens 
without  the  pistil,  or  the  pistil  without  the  stamens;  these 
flowers  are  called  unisexual : they  are  supposed  to  result 
from  the  one  or  other  set  of  these  modified  leaves  remaining 
undeveloped. 

And  there  are  a few  plants  which  produce  some  of  their 
fl^owers  Avithout  either  stamens  or  pistil ; these  are  called  neuter. 
The  outer  flowers  of  the  cyme  of  the  common  guelder-rose 
sre  neuter,  as  are  also  many  of  those  of  the  Umbellacesc  and 
Asterace^,  &c. 
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THE  FRUIT, 

After  tlie  antliers  have  shed  their  pollen,  they,  together 
with  the  corolla,  wither  and  die  off;  the  pistil,  with  its 
enclosed  seeds,  continues  to  grow  and  ripen,  and  becomes 

fruit.  This  is  composed  of  the  together  with 

the  calyx  or  other  floral  envelopes,  when  these  are  not 
deciduous,  hut  continue  to  grow  with  the  ovarium;  as  in 
the  hound’s -tongue,  marvel  of  Peru,  henbane,  rose,  apple, 
Asteracese,  &c. 

It  must  he  particularly  remembered,  that  the  term 
fruit,  in  Botany,  means  the  ripened  pistil,  with  these 
accessory  parts;  because  from  the  common  meaning  of 
the  word,  beginners  are  inevitably  misled  in  this  branch 
of  the  subject. 

Many  changes  take  place  in  the  ovarium,  as  it  ripens 
into  the  fruit,  so  that  the  stiaicture  of  the  two  is  seldom 
alike. 

Thus  from  a pistil  with  an  ovarium,  of  several  cells, 
formed  by  the  union  of  several  carpella,  is  sometimes 
produced  a fruit  with  only  one  cell;  this  is  the  case 
with  the  cocoa-nut,  hazel,  primrose,  lychnis,  beech, 
oak,  &c. 

Sometimes,  on  the  contrary,  from  the  division  of  the 
placentse,  a pistil  with  one  or  two  cells  only,  changes  to 
a fruit  with  several;  thus  in  the  common  thorn-apple 
(Datura  stramonium),  if  the  fruit  be  cut  across,  that  is 
found  to  have  four  cells,  though  the  ovarium  is  only  two- 
celled  ; in  this  fruit  the  placentae  are  very  apparent. 

The  ovarium,  when  ripened  into  fruit,  is  called  the 
pericarp;  this  consists  of  three  parts,  which  are  easily 
separable  in  some  fruits,  as  the  peach  and  plum. 

The  outer  skin  is  called  the  eplcarp : the  fleshy  sub- 
stance is  the  sar cocarp;  and  the  stone,  or  shell,  is  the 
endocarp;  the  kernel  being  the  seed, 
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But  in  many  fruits  tlie  three  parts  are  not  distin- 
guishahle  from  each  other;  as  in  the  nut,  where  thej 
form  only  one  stony  covering,  which  is  the  fruit  or  peri- 
carp, while  the  part  eaten  is  the  seed. 

Bruits  which  open  v/hen  ripe,  so  as  to  enable  the  seed 
to  escape,  that  they  may  reach  the  earth  in  order  to  gro^v, 
are  said  to  he  dehiscent;  those  which  do  not  open,  hut 
fall  off  the  plant  and  lie  on,  or  in,  the  ground,  till  they 
decay,  and  hy  that  means  suffer  the  seed  to  escape,  are 
indeliisceni . 

The  pieces  into  which  the  dehiscing  fruit  divides  are 
called  valves.  Bruits  generally  open  hy  the  division  of 
the  dissepiments y so  that  the  carpella  separate,  as  the 
fruit  of  the  rhododendron;  this  dehiscence  is  termed 
septicidaL 

Some  open  hy  the  dividing  of  each  carpellum  at 
midrib,  so  that  the  dissepiments  stick  together,  and  te 
two  halves  of  contiguous  carpella,  as  the  fruit  of  the  mar- 
tagon  lily;  this  is  termed  loculicidal  dehiscence.. 

Others  open  hy  dividing  across,  as  if  they  were  cut  hy 
a knife;  this^  is-  the  case  with  the  pimpernel,  &c. 

Others  open  hy  the  dissepiments  parting  from  the 
external  part  of  the  carpella,  and  remaining  joined  to 
the  central  column,  as  the  convolvulus.  In  the  pea 
and  other  fruits  formed  of  only  one  carpellum,  dehiscence 
takes  place  hy  the  seam,  or  joining,  and  is  thence  called 
stUitral. 

Others  do  not  separate,  hut  small  apertures  only  open 
to  allow  the  seeds'  to  escape;  as  in  the  nigella,  snapdragon, 
poppy,  &c. 

Fruits'’^  are  classed  in  four  divisions,  founded  on  the  structure 
of  the  pistils  from  which  they  proceed. 

* The  folloAHng  arrangement  of  fruits  is  partly  abridged  from  Pi'ofes- 
sor  Lindley’s  Iidroducfion  to  Botany, 
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1.  Simple  fridts. — those  produced  from  the  pistils  of  a single 
flower ; and  formed  from  one  or  more  separate  pistils  placed  in 
one  row,  or  rertieil, 

2.  Afjgregate  fridts — also  produced  from  the  separate,  or  dis- 
tinct pistils  of  a single  flower,  but  arranged  in  different  rotes,  or 
verticils. 

3.  Compound  fruits — also  proceeding  from  a single  flower, 
but  the  carpella  united  so  as  to  form  one  body. 

4.  Collective  fruits — formed  from  one  or  more  flowers  ad- 
hering together,  and  to  their  floral  envelopes,  which  in  an  extra- 
ordinary state  of  development  form  the  principal  part  of  the 
fruit. 

It  must  be  further  recollected,  that  an  ovariun  is  called 
superior  or  inferior,  according  as  it  is  distinct  from,  or  adheres 
to,  the  calyx ; and  the  same  terms  will  be  applied  to  the  fruit, 
which  is  termed  superior,  when  the  calyx  does  not  form  a 
part  of  it,  or  at  least  only  a separate  appendage  ; and  inferior, 
when  the  fruit  is  composed  of  the  pistil  and  calyx  inseparably- 
united. 

Class  I.~SIMPLE  FKUITS. 

1.  Utricle — a one-celled,  one  or  few-seeded,  superior,  mem- 
branous fruit ; in  some  instances,  dehiscing  transversely ; — Ex : 
oraches,  amaranthus,  &c. 

2.  Aclienium — a one-celled,  one-seeded,  superior  indehiscent 
fruit ; the  seed  being  loose  in  the  pericarp ; — Ex : borage, 
gromwell,  and  alkanet,  &c. 

3.  Drupe — a one-celled,  one,  or  occasionally,  two  seeded, 
superior,  indehiscent,  fleshy  fruit ; the 
eplcarp  and  sarcocarp,  separable  from 
each  other,  and  from  the  endocarp,  which 
is  stony ; — Ex : peach,  plum,  apricot,  &c. 

4.  Follicle — a one-celled,  one  or  many- 
seeded,  superior,  dehiscent  fruit.  The 
single  follicle  is  formed  from  one  carpel- 
lary  leaf ; but  there  are  but  few  plants 
wliich  have  a single  follicle  for  their 
fruit ; those  composed  of  several,  are  very 
eommon ; — Ex  : dov/ny-leaved  avicennia, 
paeony,  monk’s-hood,  wolf’s-bane,  &c. 

5.  Legume — one-celled,  one,  or  many-seeded,  two-valved  and 
superior,  formed  of  a single  carpellum,  dehiscing  by  both  sutures. 
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or  by  tlie  margins  and  midrib  ; — Ex:  bean,  pea,  vetcli,  lupin, 
and  all  tlie  natural  order  of  Leguminacese. 

The  legumes  of  the  bird’s  foot,  cassia,  cathartocarpus,  and 
some  others,  dehisce  irregularly,  by  dividing  across  into  pieces ; 
fcd§e  dissepiments  being  formed  within  them,  which  divide  them 
into  several  cells. 

Class  IL— AGORECATE  FRUITS. 

6.  Eterio — is  of  several  kinds,  and  is  best 
explained  by  examples.  In  the  raminculus, 
water -plantain,  &c.,  several  dry,  indehiscent 
achenia  are  placed  on  a dry  receptacle;,  the 
calyx  deciduous. 

In  the  strawberry,  many  achenia  are 
placed  promiscuously  on  the  surface  of  a 
fleshy  receptacle,  viz.,  the  SAveet  juicy  part 
which  is  eaten  ; while  the  yellow  shining 
spots  on  it,  are  the  real  fruit  of  this  plant;  the  calyx  per> 
sistent. 

In  the  black -berry,  dew-berry,  cloud -berry,  rasp-berry,  &c., 
many  fleshy  juicy  ovaria  are  crowded,  but  without  coalescing, 
on  a dry  receptacle,  and  are  accompanied  by  a persistent  calyx. 
The  separate  ovaria  in  this  last  example,  are  considered  as 
achenia  physiologically though  they  dilfer  so  greatly  in  ap- 
pearance from  the  regular  fruit  of  that  name. 

7.  Cynarrhodum — several  distinct,  hard,  indehiscent  peri- 
carps, enclosed  within  the  fleshy  tube  of  a calyx  ; — Ex : rosCy 
liip,  &c. 

Class  III.— COMPOUND  FRUITS. 

8.  Caryopsis — one-celled,  one-seeded,  superior,  dry,  and  in- 
dehiscent ; the  pericarp  inseparably  united  with  the  seed,  and 
known  to  result  from  more  than  one  carpellum,  by  its  having 
the  remains  of  two  or  more  styles  ; the  dissepiments  being 
obliterated,  and  all  the  ovules,  but  one,  being  abortive ; — Ex : 
wheat,  maize,  rice,  and  all  grasses. 

Corn  is  not  a seed, Efi  is  commonly  sxipposed,  but  a fruit; 
the  hran  is  the  membranous  pericarp  separated  by  grinding,  and 
the  flour  proceeds  from  the  seed ; each  grain  of  rice,  also,  is  a 
fruit  enclosing  a seed. 
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9.  Regma — tlu*ee  or  more  celled,  few-seeded,  superior,  dry^ 
and  dehiscing,  by  the  cells  separating  from  the  axis  with  elas- 
ticity ; — Ex : Euphorbia  or  spurges. 

10.  Carccrule — many-celled,  few-seeded,  dry,  and  indehis- 
cent,  imited  round  a common  axis  by  the  styles  ; — Ex : lime- 
ti'ee,  tropjeolum,  mallow,  gerania,  &c. 

The  career  ides  of  the  mallow,  are  well  known  to  children,  by 
the  name  of  cheeses. 

11.  Samar — two  or  more  celled,  few-seeded,  superior,  dry 
and  indehiscent,  distinguished  from  the  carcerule,  by  having 
membranous  wings ; — Ex:  ash,  maple,  and  elm,  &c. ; the  fruits 
of  these  trees  are  popularly  called  heys. 

12.  Pyxid — one-celled,  many-seeded,  half  superior,  dry^ 
dehiscing  transversely.  This  fruit  is  one- 
celled,  by  the  obliteration  of  the  dissepi- 
ments of  several  carpella;  this  is  shown  by 
dissection,  and  by  the  structure  of  the  ova- 
rium of  the  flowers  ; — Ex:  anagallis,  lecy- 
this,  &c. 

13.  Siliqua — one  or  two  celled,  many- 
seeded,  superior,  dehiscing  by  two  valves, 
separating  from  a false  dissepiment,  called  a 
regdurii. 

The  siliqua  is  very  long  and  thin,  or  linear 
in  form  ; but  when  it  is  broad  and  short  it  is 
called  a silicida ; — Ex:  wall-flower  and  all  Cruciferse,  to  which 
order  it  is  peculiar. 

The  white  oval  replum  of  the  honesty  (lunaria),  is  well  known 
in  winter  nosegays. 

14.  Ceratium — ^this  differs  from  the  last,  only  in  its  replum 
being  a true  clisseqyiment  j and  is  consequently  regular  in  its 
stiTicture,  while  the  siliqua  is  irregular; — Ex:  horned  poppy, 
and  bulbous  fumitory  (corydalis),  escholtzia,  &c. 

15.  Capsule — one  or  many  celled,  many-seeded,  superior, 
dry,  and  dehiscent. 

This  fruit  is  of  more  varied  forms  and  texture  than  any  other ; 
the  best  examples  of  it  are,  those  of  the  white  or  garden  poppy, 
and  the  devil-in-a-bush  (Nigella  romana) ; this  last  is  perfectly 
regular,  and  is  composed  of  six  carpella,  with  each  a distinct 
style,  and  dehiscing  by  the  opening  of  the  sutures  at  the  vertex, 
the  valves  not  separating  : the  beginner  will  learn  more  by  ex- 
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amining  the  fruit  of  this  well-knov/n  garden-flower  than  by  any 
written  instructions. 

The  capsule  of  the  rhododendron  has  a sep- 
ticidal  dehiscence ; the  axis  remaining  in  the 
centre,  and  is  accompanied  with  a persistent 
calyx. 

The  snap-dragon,  Jacob’ s-ladder,  evening 
primrose,  convolvulus,  foxglove,  horse-chesnut, 
and  innumerable  other  plants,  have  capsular 
fruit.  The  well  known  Brazil  nut  is  a valve  of 
a woody  capsule. 

16.  Tryma — one-celled,  one-seeded,  with  a 
valveless,  fleshy  sarcocarp,  and  a hard  two- 
valved  indehiscent  endocarp ; — Ex : walnut,  the  shell  of  which, 
like  the  peach-stone,  is  a hard  endocarp. 

17.  Nucidanimn — two  or  more  celled,  few  or  many-seeded, 
superior,  indehiscent  and  fleshy,  of  uniform  texture  (see  berry) ; 
— Ex:  grape  and  sapodilla  plum,  or  marmalade  tree  (Achras 
mammosa) ; so  called  from  its  ripe  luscious  fruit,  resembling 
quince -marmalade  in  taste. 

18.  Hesperidmm — many-celled,  few-seeded,  superior  and 
indehiscent,  with  a spongy  separable  epicarp  and  sarcocarp,  the 
cells  filled  with  a pulp,  in  which  the  seeds  are  enclosed ; — Ex : 
orange,  lemon,  lime,  &c. 

The  peel  of  these  fruits  is  the  epicarp  and  sarcocarp ; and  the 
part  eaten  is  separable  into  valves,  which  are  the  cells  filled  with 
a pulp ; the  axis,  or  core,  from  which  the  seeds,  or  pips,  have 
detached  themselves,  is  the  placenta. 

This  fruit  has  an  analogy  on  one  hand  with  the  drupe,  and  on 
the  other  with  the  capsule. 

19.  Gians — one-celled,  one  or  few  seeded,  inferior,  inde- 
hiscent, hard  and  dry;  the  ovarium  from  which  it  proceeds 
contains  several  cells  and  seeds ; all  these  are  abortive  but  one 
or  two ; it  is  accompanied  with  a persistent  involucrum,  called 
a cupule ; the  teeth  of  the  superior  calyx,  though  very  small, 
may  be  seen  on  the  apex  of  the  fruit ; — Ex : acorn,  chesnut, 
filbert,  hazel-nut. 

The  learner  will  do  well  to  compare  the  structure  of  the 
sweet  chesnut  (the  fruit  of  the  Castanea  vesca),  and  the  horse- 
chesnut  (the  fruit  of  the  JEsculus  hippocastanum).  In  out- 
ward appearance  the  two  are  very  similar,  each  presenting 
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to  tlie  eye  a green,  fleshy,  prickly  coat.  On  opening  that  of 
the  former,  it  will  he  found  to  contain  two,  three,  four,  or  five 
separate  fruits  squeezed  out  of  their  natural  shape,  each  elon- 
gated into  a narrow  neck,  at  the  end  of  which  may  be  discovered 
tlie  five  withered  teeth  of  a persistent  calyx^  and  within  these 
will  be  found  the  remains  of  twelve  abortive  stamens.  Hence 
the  exterior  spiny  coat  is  an  involucrum  enclosing  three  to  five 
flowers,  each  having  an  inferior  ovarium,  originally  composed 
of  six  carpella,  as  is  proved  by  the  remains  of  six  styles,  and 
each  cell  having  two  seeds;  but  all  of  these  remain  abortive 
except  one,  two,  or  sometimes  three,  which  grow  and  ripen. 

I The  polished  brown  coriaceous  nut  brought  to  our  tables  is  the 
I fruity  which  we  do  not  eat,  but  peel  off  to  get  at  the  seed  or 
seeds,  for  there  are  sometimes  two,  or  even  three,  which  are 
' covered  with  a thin  brown  skin,  or  testa^  as  will  be  hereafter 
explained. 

If  we  open  the  spinous  coat  of  the  horse-chesnut,  we.  find 
it  to  consist  of  three  valves,  or  cells,  in  one,  two,  or  all  of 
which  is  a beautiful  brown  seed,  and  if  we  examine  the  cells 
carefully,  we  find  in  each  a small  unmatured  seed  squeezed 
by  its  larger  neighbour  into  a recess  in  the  dissepiment; 
sometimes  one  seed  of  each  cell  grows  equally,  but  usually 
only  two  ripen  in  the  whole  fruit.  Hence  it  appears  by 
this  structure,  that  in  this  case  the  exterior  spiny  coat  is  a 
true  superior  fruit,  formed  of  three  carpella,  each  cell  con- 
taining two  seeds,  only  one  of  which  ever  grows  to  maturity, 
and  commonly  only  one  of  two  of  the  cells,  the  two  seeds  of 
the  third  being  prevented  from  growing  by  the  development 
of  the  other.  The  polished  brown  coat  of  these  seeds  is  the 
true  testa  of  a seed,  and  not  the  true  epicarp  of  a fruit,  as 
the  similar  looking  part  of  the  sweet  chesnut  has  been  shown 
to  be. 

The  fruit  of  a horse-chesnut  is  a fleshy  capsule. 

The  fruit  of  the  sweet  chesnut  is  a cori- 
aceous (jlans,  two  or  more  of  which  are  en- 
closed in  a fleshy  involucrum. 

20.  Cypsele — one-celled,  one-seeded,  inde- 
hiscent,  the  seed  loose  in  the  pericarp ; formed 
from  an  ovarium  of  two  or  more  carpella, 
differing  from  the  achenium  only  in  being 
inferior; — Ex:  the  whole- natural  order  of 
Vompositcc, 
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It  is  this  fruit  which,  crowned  hy  the  pappus,  or  feathery 
limb  of  the  calyx,  is  so  well  known  on  the  leontondon,  groundsel, 
thistle,  &c.  &c.  ; when  the  fruits  are  blown  away,  the  cushion- 
like receptacle  is  very  apparent,  with  or  without  the  membranous 
bractese. 

21.  Cremocarp — two  to  five  celled,  and  one-seeded, 
dry,  indehiscent,  and  inferior,  separating  from  the 
axis,  the  seeds  adhering  to  the  pericarp; — Ex:  the 
whole  natural  order  of  Umbellacese,  and  some  other 
plants,  as  the  goose-grass. 

The  well-known  fruits  of  the  Umbellacese,  coriander, 
caraway,  dill,  anise,  &c.,  commonly,  though  errone- 
ously, called  seeds,  are  familiar  to  every  one,  and  afford  a ready 
means  of  examining  the  structure  of  the  cremocarp,  which  is  very 
peculiar. 

22.  Pome — two  or  more  celled,  few-seeded,  inferior,  inde- 
hiscent, and  fleshy : the  seeds  enclosed  in  cavities,  having  a 
tough,  parchment -like  lining  (the  core),  formed  by  the  cohe- 
sion of  several  pistils,  with  the  tube  of  the  calyx  in  an  extra- 
ordinary state  of  growth,  which  constitutes  the  whole  of  the 
soft  eatable  part; — Ex:  apple,  pear,  medlar,  sei'vice,  quince, 
&c. 

The  eye  of  these  fruits  consists  of  the  withered  segments  of 
the  calyx. 

23.  Pepo — one-celled,  many-seeded,  inferior,  indehiscent,  and 
fleshy,  the  seeds  attached  to  parietal  pulpy  placentae ; the  whole 
cavity  is  in  many  species  filled  with  pulp,  in  which  the  seeds  are 
buried; — Ex:  cucumber,  melon,  gourd,  vegetable  marrow,  &c.  ; 
in  this  case  also,  the  vfithered  segments  of  the  superior  calyx 
are  observable. 

24.  Bacca — many-celled,  many-seeded,  indehiscent,  inferior, 
and  pulpy ; the  seeds  scattered  in  the  pulp,  the  calyx  forming 
the  substance  of  the  fruit,  and  having  its  withered  segments 
perceivable  at  the  apex  ',—Ex:  gooseberry,  currant,  &c. 

25.  Balausta — ^many-celled,  many-seeded,  inferior,  indehis- 
cent, pulpy  within,  from  the  outer  coat  of  the  seeds,  and  not 
from  any  part  of  the  fruit  itself,  being  so;  — Ex:  pome- 
granate. 


Class  IY. -^COLLECTIVE  FEUITS. 


26.  Sj/conus—si  fleshy  hollow  receptacle,  filled  with  flowers, 
with  their  achenia  consolidated  into  one  mass; — Ex:  fig,  dor- 
stenia,  &c.  : the  achenia  in  the  dried  fig,  are 

very  perceivable  in  the  thick  clammy  substance, 
which  is  produced  from  the  flowers,  the  leathery 
outside  being  a receptacle. 

27.  Strohilus — an  amentum,  the  pericarps  of 
which,  instead  of  enclosing  the  seeds,  are  imbri- 
cated woody  scales;  sometimes  opening  when 
ripe,  and  allowing  these  to  fall  out ; — Ex : pine, 
fir,  larch,  and  the  whole  order  of  Coniferce,  which  derived  this 
name  of  cone-hearing  from  the  form  of  their  fruit. 

28.  Sorosis — a sjyike  or  raceme  converted  into  a fleshy  fruit 
by  the  cohesion  of  the  flowers  with  their  pericarps; — Ex:  j)ine- 
apple,  mulberry,  and  bread-fruit. 

Of  these  numerous  species  of  fruit,  the  learner  should  tho- 
roughly understand  the  structure  of  the  drupe,  follicle,  legume, 
etserio,  capsule,  siliqua,  and  pome,  as  being  the  types,  as  it  were, 
of  this  important  organ  of  vegetation. 

But  though  it  is  necessary,  for  the  purpose  of  arranging  them, 
to  give  the  various  forms  of  fruits  names  apparently  difficult, 
yet  it  is  by  no  means  necessary  that  they  should  be  committed 
to  memory,  provided  the  learner  distinctly  understands  in  what 
way  the  essential  pfirts  of  the  pistil  are  modified  in  the  trans- 
formation of  it  into  the  fruit.  For  this  reason  his  attention  is 
particularly  called  to  the  fruits  of  the  ranunculus,  strawberry, 
rose,  apple,  raspberry,  sweet  and  horse  chesnut,  fig,  mulberry, 
and  pine -apple. 
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The  small  bodies  produced  on  the  margins  of  the  carpeila 
in  the  pistil,  are  called  ovules  (or  little  eggs);  when  they 
are  matured,  they  become  the  seeds,  and  are  the  final 
object  for  the  perfection  of  vdiich  the  complicated  and 
beautiful  structure  of  the  reproductive  organs  was  con- 
trived. 
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The  ovules  are  generally  attached  to  the  placenta  of 
the  ovarium  by  a little  stalk ; they  consist  of  two  cases, 
one  enclosed  in  the  other, — the  innermost  contains  the 
embryo. 

The  mouths  of  these  cases  are  usually  nearly  closed; 
the  small  opening  left  is  called  the  foramen,  and  through 
this  the  fluid  contained  in  the  pollen  passes  to  the  embryo, 
and  endues  it  with  vitality;  and  it  is  known,  that  if,  by 
any  means,  this  impregnation  is  prevented,  the  seed  will 
not  grow  or  produce  a plant. 

The  seed,  or  ripened  ovulum,  consists  of  coverings 
called  integuments,  or  seed-coats,  the  outer  of  which  is 
named  the  testa.  These  coverings  are  separable  in  some 
seeds,  as  the  walnut,  the  seeds  of  the  water-lily,  and 
others ; but  more  commonly  they  adhere  too  closely  to 
be  separated,  though  from  the  colour  and  texture  of  the 
two  sides  of  the  integuments,  they  obviously  consist  of 
two  or  more  coats. 

The  testa  is  of  very  different  colours  in  different  plants ; it  is 
black  and  polished  in  the  fumaria ; red  and  glossy  in  the  Angola- 
pea  ; brown  in  the  nut ; rough  and  wrinkled  in  the  date,  nutmeg, 
&c. ; beautifully  spotted  in  the  common  scarlet-bean ; and,  in 
short,  of  endless  shades  of  colours  and  markings. 

In  the  pomegranate,  the  testa  is  pulpy,  like  a berry  (see 
Balausta,  in  fruits). 

Cotton  is  a hairy  covering  of  the  seeds,  and  fills  the  capsular 
fruit,  of  a plant  called  gossypium.  In  some  seeds  the  stalk  swells 
out  into  a fleshy  covering,  called  the  arillus;  but  this  is  only  an 
appendage  to  the  seed,  and  found  but  on  a few. 

Mace  is  the  ariUus  of  the  nutmeg,  which  is  the  seed  of  a 
fleshy  drupe,  the  fruit  of  the  Myristica  moscliata.  The  arillus 
of  the  passion-flower  is  pulpy,  and  gives  the  seed  the  appearance 
of  a berry. 

The  red  arillus  of  the  seed  of  the  common  spindle-tree  (Euo- 
nymus  europasus)  is  well  known  and  is  very  ornamental  in  our 
hedges  in  the  latter  part  of  Autumn;  this  arillus  becomes  visible 
from  the  dehiscence  of  the  fruit. 
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The  foramen  is  often  visible  on  the  seed,  and  is  then 
named  microj^yle ; it  is  seen  in  the  pea  and  bean. 

The  scar  on  most  seeds  indicates  the  point  at  which 
the  little  stalk  joined,  and  is  called  the  liihtm.  It  is. 
very  large  and  obvious  on  the  horse-chesnut. 

A swelling,  often  coloured,  is  seen  on  many  seeds: 
this  is  the  chalaza; — Ex : lemon,  orange,  &c. 

These  three  characters  are  important,  as  will  be  pre- 
sently shown. 

Within  the  integuments  is  found  the  embryo ; in  many 
plants  this  fills  up  the  whole  s^^ace,  as  in  the  pea,  bean, 
rose,  Ac. 

But  when  it  does  not,  a substance  called  albumen,  or 
'perisjyerm,  occupies  the  remainder ; the  presence  or 
absence  of  this  is  found  by  botanists  to  be  an  important 
character  in  plants. 

The  greater  part  of  the  seeds  of  grasses,  such  as 
wh^at,  barley,  rice,  maize,  Ac.,  is  composed  of  albumen, 
and  is  what  is  farinaceous  in  quality. 

The  embryo,  which  is  the  future  plant  in  a rudimen- 
tary state,  and  is  therefore  the  important  part  for  the 
nutrition  and  protection  of  which  all  the  rest  are  con- 
trived, consists  of — 

The  flumule,  which  grows  into  the  stem  and  axis  of 
the  future  plant  (see  p.  92);  this  is  very  distinct  in  the 
bean,  horse-chesnut,  and  some  others,  but  in  most  plants 
it  can  hardly  be  discovered  without  a magnifying  glass, 
or  by  dissection,  and  in  a great  many  it  appears  only 
when  the  seed  begins  to  grow  or  germinate. 

The  radicle,  which  is  the  origin  of  the  root  of  the 
future  plant  (see  p.  92),  like  the  plumule,  is  visible  or 
not  in  different  plants;  it  is  always  turned  towards  the 
micropyle,  or  foramen,  when  the  seed  is  ripe. 

At  the  point  of  union  in  the  radicle  and  plumule  is 
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fouiul  tlie  seminal  leaf  or  leaves^  called  Cotyledons^  or 
:i5eed-lobes;  they  are  always  next  the  clialaza;  these  form 
the  mass  of  the  seed  in  the  bean,  and  all  those  which 
have  little  or  no  albumen. 

In  some  plants  they  come  up  above-ground  as  the 
seed  sprouts,  or  germinates,  as  the  bean,  lupin,  convol- 
vulus, marvel  of  Peru,  &c.;  in  others,  as  the  horse- 
chesnut,  and  all  grasses,  they  do  not  appear,  but  remain 
in  the  earth  enclosed  in  the  integuments. 

The  most  essential  difference  in  the  structure,  mode  of 
growth,  the  character  of  the  plants  growing  from  the 
seeds,  is  found  to  be  connected  with  the  number,  or 
position,  of  these  small  organs,  the  cotyledons. 

Those  plants,  the  seeds  of  which  have  either  only 
one  cotyledon,  or  if  more,  these  alternate  on  the 
embryo,  are  called  monocotyledonoiis ;^JEx : grasses, 
duck-weed,  lilies,  orchises,  aloes,  bananas,  iris,  amd  all 
palms,  &c.  &c. 

Plants  of  this  class  are  easily  recognised  by  the 
veins  of  their  leaves  being  parallel,  or  not  reticulated 
(see  Leaves). 

Those  plants,  the  seeds  of  which  have  two  or  more 
cotyledons,  and  these  opjposite,  or  verticillate,  are  called 
dicotyledonous  \—JEx : timber-trees,  cabbage,  parsley, 
lilac,  rose,  pea,  water-lily,  &c.  &c. 

Plants  of  this  class  are  recognised  by  the  reticulation 
of  their  leaves  (see  Leaves),  and  other  characters  which 
Vvdll  be  hereafter  explained. 

The  Frontispiece  represents  the  characteristics  of  dicotyledonous 
vegetation ; the  tree  on  the  left  hand  is  the  mangrove  {BJiizoplioro 
mamjle)^  a native  of  tropical  countries,  growing  on  the  sea- 
shore, its  singular  roots  forming  a thick  interwoven  net- work 
above  the  water ; it  is  also  remarkable  for  its  seeds  germinating 
while  in  the  fruit,  yet  hanging  on  the  tree ; they  send  down  a 
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radicle  of  some  inches  in  length,  which,  when  the  embryo  drops, 
sticks  in  the  mud,  and  continues  to  grow. 

On  the  right-hand  side  are  three  species  of  Cactus,  a very 
singular  tribe  of  plants,  remarkable  for  their  leafless  prickly 
stems,  and  beautiful  flowers.  The  prickly  pear,  and  the  Indian 
fig,  are  tw’o  species  of  these  plants ; many  of  them  form  impene- 
trable fences,  and  one,  the  melon-cactus,  affords,  in  the  most 
arid  ]3lains  of  tropical  countries,  a cool  and  refreshing  drink  to 
many  animals. 

In  the  middle  of  the  plate,  and  also  near  ' the  Cacti,  are  two 
species  of  Euphorbias,  or  spurges,  some  of  which  resemble 
Cacti  in  appearance ; and  on  the  edge  of  the  water,  between 
them,  is  the  cotton-plant  {Gossypimi  lierhaceum)^  to  which 
■civilized  man  is  indebted  for  great  part  of  his  clothing. 

The  lofty  forest-tree  in  the  back-ground  is  the  mahogany-tree 
{Sivietenia  mahogani),  one  of  the  largest  and  finest  timber-trees 
in  the  world ; to  the  left  of  it  is  seen  the  Casuarina,  a native  of 
New  Holland,  a leafless  tree  of  singular  form  and  structure  ; in 
the  water  are  shown  the  white  water-lily  {Nymphcea  alha),  the 
common  mare’s-tail  {Hippuris  vulgaris),  with  its  verticillate 
leaves ; and  the  Nelumhium  speciosum,  an  aquatic,  with  beau- 
tiful and  fragrant  flowers,  and  handsome  peltate  leaves,  affording 
in  its  roots,  stalks,  and  seeds,  a pleasant  wholesome  food  to  the 
Chinese  and  Japanese. 

In  Plate  II.,  on  the  other  hand,  are  represented  a few  of  the 
types  of  principal  forms  of  monocotyledonous  vegetation;  the 
right-hand  tree  is  the  cocoa-nut,  one  of  a very  numerous  tribe, 
the  palms,  which  are  considered  by  botanists  as  peculiarly  repre- 
senting the  class ; on  the  left-hand  side  is  the  singular  palm 
called  chamscrops,  the  only  one  of  the  order  which  ever  grows 
wild  in  Europe ; the  whole  tribe  being  confined  to  tropical  coun- 
tries, where  they  form  the  most  majestic  trees,  from  their  height 
and  their  beautiful  foliage. 

In  the  centre  of  the  plate  is  the  banana  {Musa  paradisiaca), 
a plant  which  furnishes  food  to  the  greater  part  of  mankind  in 
the  tropics,  as  the  grasses  do  in  the  temperate  and  northern 
regions ; in  the  distance  is  seen  the  aloe,  a large  tribe  of  plants, 
some  of  which  are  remarkable  for  flowering  at  very  distant 
periods,  when  cultivated  in  colder  climates ; and  in  the  left- 
hand  corner  may  be  distinguished  two  species  of  the  orchis 
tribe,  before  noticed  for  its  singular  flowers. 
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On  the  right  hand,  nnder  the  cocoa,  are  some  representatives 
of  the  grasses,  to  ns,  inhabitants  of  the  north,  the  most 
important  tribe  of  all  plants  affording  food  for  man;  in  the 
foreground  are  seen,  in  succession,  from  the  orchis,  a Yucca 
aloifolia,  or  aloe-leaved  Yucca;  Tillandda  anceps,  of  the 
pine-apple  tribe ; an  iris,  a lachenalia ; and  beyond  the  banana  is 
the  fan -palm. 

OF  THE  ELEMENTARY  GROANS,  AND  INTERNAL 
STRUCTURE  OF  PLANTS. 

All  the  various  parts  which  have  been  described  appear 
to  he  produced  from  the  combination,  in  different  states, 
of  two  elementary  organs,  Membrane  and  Fibre. 

Membrane  is  occasionally  so  fine  and  transparent, 
that  its  existence  is  only  detected  by  its  optical  effects 
on  light  transmitted  through  it,  or  h}^  the  adhesion  to* 
it  of  minute  bodies:  hut  sometimes  it  is  of  sufficient 
substance  to  he  perceptibly  coloured.  Like  all  other 
organised  tissue,  this  vegetable  membrane  admits  of 
fluids  passing  through  it,  but  no  jpores,  or  openings, 
have  been  yet  detected  in  it,  even  with  the  aid  of  the 
most  powerful  microscopes;  when  thus  examined,  it 
presents  a perfectly  uniform  and  homogeneous  tex- 
ture. 

Fibre  resembles  hair  of  such  extreme  minuteness, 
that  its  diameter,  often,  does  not  exceed  the  1200th 
of  an  inch ; it  is  usually  transparent  and  colourless,  but 
is  occasionally  of  a greenish  hue.  It  usually  adheres, 
to  membrane,  and  elongates  as  that  grows,  or  else  is. 
ruptured  by  the  process  into  small  fragments,  which 
indicate  its  former  direction;  it  is  commonly  twisted 
spirally  among  the  membrane,  and  becomes  reticu- 
lated, or  anastomoses. 

There  are  three  principal  forms  in  which  membrane 
and  fibre  are  combined. 

1.  Cellidar  tissue,  or  jparenchyma,  consists  of  minute 
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bladders,  or  vesicles,  of  membrane  or  fibre  alone,  or 
of  membrane  and  fibre  together;  each  bladder  being 
distinct,  and  separable  by  maceration  in  water  from 
the  rest,  but  crowded  together  so  as  to  resemble  in 
form  the  hexagonal  cells  of  a honey- 
comb, or  the  foam  of  liquor  in  a state 
of  fermentation;  only  that  the  vesi- 
cles of  cellular  tissue  do  not,  on  an 
average,  exceed  the  500th  of  an  inch 
in  diameter.  It  is  always  colourless, 
like  the  membrane  composing  it,  and  when  the  parts 
of  the  plant  formed  of  it  are  coloured,  as  are  the 
corollas,  &c.,  of  flowers,  or  the  herbaceous  parts  gene- 
rally, this  arises  from  coloured  matter  contained  in  the 
cells  or  bladders. 

Cellular  tissue  admits  of  the  passage  of  water  through 
it,  but  whether  the  fluid  only  penetrates  through  the 
interstices  left  by  the  globular  form  of  the  cells,  or 
whether  it  passes  through  the  membrane  into  the  cells, 
is  not  accurately  known;  its  substance  is  destroyed  by 
long  maceration  in  water,  as  will  be  again  subsequently 
mentioned. 

The  vesicles  of  cellular  tissue  are  largest  in  the 
pith  of  plants,  and  in  aquatic  plants  generally,  and  in 
some  tribes,  such  as  Cucurbit  ace  cb,  where  they  are 
sometimes  as  much  as  the  30th  of  an  inch  in  diameter, 
but  the  smallest  vesicles  do  not  exceed  the.  1000th  of 
an  inch. 

The  substance  contained  in  the  vesicles,  which  gives 
the  colour  to  the  compound  organs  of  the  plants,  is 
frequently  entirely  fluid,  but  that  which  imparts  the 
green  to  leaves  and  all  herbaceous  plants,  is  in  the 
form  of  granules  floating  in  a greenish  fluid,  filling 
the  vesicles.  This  fluid  dries  up  in  time,  and  the 
a2 
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gi*amiles  turn  brown, — a change  which  is  manifested  in 
the  withered  leaves,  &c.,  of  a decaying  plant. 

Little  or  nothing  is  known  of  the  mode  in  which  cel- 
lular tissue  multiplies  itself  durmg  the  growth  of  the 
parts : it  is  possible  that,  like  the  blood  of  animals,  it  has 
a distinct  vitality,  and  that  the  multiplication  of  the 
vesicles  composing  it  is  by  no  means  the  result  of  a 
mere  organo- chemical  action.  However  this  may  be,  the 
rapidity  with  which  cellular  tissue  increases,  by  the  foi’- 
mation  of  new  vesicles,  is  astonishing ; many  plants  grow 
perceptibly  to  the  naked  eye,  and  this  must  necessitate 
the  formation  of  many  thousand  cells  per  hour.  It 
should,  however,  be  mentioned,  that  a celebrated  living 
botanist  denies  the  production  of  new  cellules,  and  attri- 
butes the  growth  of  the  organs  of  plants  entirely  to  the 
enlargement  of  cells  existing  in  a latent,  or  undeveloped 
state,  even  the  embryo;  this,  however,  is  an  hypothesis 
extremely  difficult  to  be  reconciled  with  facts  in  vegetable 
history. 

Cellular  tissue  is  commonly  formed  of  membrane  only; 
it  is  this  state  of  it  which  may  be  considered  as  consti- 
tuting the  basis  of  all  plants;  many  consist  of  nothing 
else,  as  Mosses,  Lichens,  Fungi,  Algse,  &c.,  and  the 
parenchyma  of  leaves  and  all  modifications  of  them,  the 
pith,  medullary  rays,  the  bark,  and  all  pulpy  parts  of 
fruits,  seeds,  roots,  &c.,  in  all  phanerogamous  plants  are 
entirely  composed  of  it. 

When  this  tissue  is  compressed  by  the  form  of  the 
part  constituted  of  it,  its  spheroidal  figure  becomes  modi- 
fied in  various  ways,  and  the  cells  are  square,  prismatical, 
fusiform,  <fcc. ; it  is  only  found  in  its  true  globular  form  in 
the  pith,  and  in  the  pulpy  parts  of  fruits,  &c.;  in  leaves, 
stems,  bark,  medullary  rays,  &c.,  it  is  always  of  an 
elongated  form. 
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Cellular  tissue  composed  of  membrane  and  fibre  twisted 
spirally  round  tbe  cells,  has  been  found  in  the  lining  of 
the  anthers  of  most  plants  which  have  been  examined 
with  this  object,  also  in  the  leaves  of  many,  and  probably 
its  presence  is  more  general  than  is  yet  supposed. 
Cellular  tissue,  consisting  of  fibre  only,  has  been 
detected  in  certain  parts  of  several  plants;  but  the 
state  of  tissue  has  not  been  sufficiently  examined  to 
render  it  certain  whether  it  should  be  considered 
as  a distinct  kind  of  tissue,  or  only  a modification  of 
another  form  of  elementary  organ,  to  be  presently 
described. 

2.  The  second  principal  form  of  elementary  membrane 
is  called  woody  fibre;  this  consists  of  excessively  minute 
membranous  tubes,  tapering  to  sharp-pointed  ends,  col- 
lected in  bundles,  and,  like  cellular  tissue,  having  no 
risible  communication  with  each  other. 

These  tubes  are,  on  an  average,  much  finer  than  the 
finest  hair;  the  largest  being  about  the  150th  part  of  an 
inch  in  diameter. 

Woody  fibre  is  not  destroyed  by  soaking  in  water, 
like  cellular  tissue;  and  it  is  to  woody  fibre  that  plants 
owe  their  strength,  or  power  of  supporting  themselves; 
for  it  forms  by  far  the  greater  part  of  the  stem  and 
branches,  all  stalks,  roots  and  the  veins  of  the  leaves,  and 
all  parts  which  are  woody  in  texture.  All  the  textile 
fabrics  made  from  vegetables,  such  as  those  from  cotton, 
flax,  hemp,  &c.,  owe  their  strength  and  tenacity  to  woody 
fibre. 

Granules,  like  those  formed  in  cellular  tissue,  have  alsc 
been  detected  in  the  tubes  of  woody  fibre,  and  in  some 
cases  there  are  glands  visible  on  the  tubes. 

3.  The  third  form  of  elementary  membrane  is  termed 
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vascular  tissue^  whicli  consists  of  nieml)ranous  tubes, 
tapering  to  the  ends  as  the  last ; it  is  of  two  forms - 

A.  — Ducts,  which  are  membranous  tubes  having  their 
sides  marked  with  bars  or  dots,  arranged  spirally  round 
them,  but  differing  from  the  next  form  in  not  unrolling; 
they  are  large  enough  to  be  visible  to  the  naked  eye,  and 
are  plainly  seen  when  a cane,  or  oak,  or  vine -branch,  is 
cut  across. 

B.  — Spiral  vessels  are  membranous  tubes,  with  a fibre 
twisted  spirally  round  the  inside,  which  is  capable  of 
unrolling  something  like  a bell-spring,  when  the  mem- 
brane is  torn;  or  when  the  membrane  does  not  exist,-  the 
vessel  is  formed  of  fibre  only;  spiral  vessels  are  also 
called  tracliece. 

If  a young  shoot  or  stalk  be  broken  very  gently,  and 
held  up  to  the  light,  the  spiral  vessels  may  be  seen  by 
the  naked  eye;  the  ordinary  size  of 
them  is  about  1- 1000th  of  an  inch, 
but  they  occur  in  some  plants  as 
much  as  l-250th,  and  in  others  not  l-30000th  of  an  inch 
in  diameter. 

They  are  found  in  all  parts  of  the  plant’  which  are 
formed,  or  grow  upwards,  or  in  an  ascending  direction, 
but  not  in  the  root,  wood,  or  bark;  these,  as  will  be  ex- 
plained, being  formed  in  a downward  direction : there  are, 
however,  exceptions  to  this  rule. 

They  have  as  yet  only  been  found  in  plants  which 
proceed  from  seeds  produced  by  the  agency  of  sexual 
apparatus  in  a flower,  and  never  in  those  which  do  not 
bear  flowers,  as  mosses,  mushrooms,  sea-weeds,  funguses, 
and  lichens,  &c.;  in  ferns,  however,  and  some  other 
fiowerless  plants,  a modification  of  spiral  vessels  is 
found. 
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The  use  of  spiral  vessels  to  plants  is  not  accurately 
Itnown;  it  is,  however,  presumed  that  they  serve  for  the 
circulatio]!  of  air  through  the  plant. 

When  the  delicacy  and  minuteness  of  the  elementary 
organs  are  considered,  it  will  not  appear  surprising  that 
botanists  are  not  quite  certain  either  about  theii*  mode  of 
formation  or  their  f auctions.  Every  new  and  more 
accurate  observation  brings  to  light  some  new  curious 
property  respecting  them,  but  their  details  cannot  be 
entered  upon  in  an  elementary  work. 

Every  part  of  the  plant,  except  the  stigma  and  the 
extremities  of  the  fibres  of  roots,  is  covered  with  a skin, 
called  a cuticle. 

This  is  formed  of  cellular  tissue  pressed  flat,  and  the 
marks  of  the  cells  can  be  seen  on  it,  if  examined  by  a 
microscope;  it  cannot  be  separated  from  the  plant  with- 
out tearing,  and  is,  therefore,  not  so  much  a distinct 
part,  as  the  surface  of  the  external  tissue  in  a particular 
state. 

There  are  pores  or  openings,  called  stomata,  in  the 
cuticle  of  most  plants;  they  are  supposed  to  be  organs  of 
Tesjjyiration. 

The  cuticle  does  not  readily  allow  of  the  passage  of  moisture, 
and  for  this  reason  the  extremities  of  the  roots  are  destitute  of 
it ; it  is,  consequently,  by  these  that  water  is  absorbed  from  the 
earth,  and  not  by  the  whole  body  of  the  root.  Hence  the  neces- 
sity of  preserving  with  great  care  the  finest  fibres  of  the  roots  of 
plants,  in  transplanting  them. 

It  may  be  here  remarked  that,  for  the  same  reason,  watering 
the  leaves  of  plants  refreshes  them  by  washing  away  the  dust 
and  dirt  which,  by  clogging  up  the  pores  of  the  cuticle,  prevent 
the  necessary  respiration ; and  that  a plant  could  not  be  kept 
alive  if  moisture  were  not  allowed  to  get  to  its  roots.  When  a 
branch  or  flower  is  broken  off  and  placed  in  water,  it  absorbs 
moisture  chiefly  by  the  extremity,  and  but  little  by  the  rest  of 
the  surface  immersed  in  the  liquid. 
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For  the  analogous  reason,  the  stigma  is  destitute  of  cuticle,  to 
afford  access  to  the  fluid  of  the  pollen. 

OF  THE  STRUCTURE  OF  THE  STEM. 

If  the  stem  of  a dicotyledonoii.^ 
shrub  or  tree  he  cut  across,  it  will 
he  found  to  consist  of  the  following 
parts'! — - 

In  the  centre  is  the  pith;  this 
consists  of  cellular  tissue  slightly 
compressed;  in  herbaceous  plants  it 
occupies  the  greater  part  of  the 
stem;  hut  in  old  trees  its  cells  are  filled  up  by  the 
thickened  juices  of  the  plant,  and  it  differs  little  in  ap- 
pearance from  the  wood;  its  use,  apparently,  is  to  feed 
the  buds  and  vascular  tissue  when  they  first  appear  in 
the  early  stage  of  growth  of  the  plant,  with  all  of  which 
it  is  in  direct  communication;  it  never  alters  its  diameter, 
after  it  is  once  formed. 

In  consequence  of  the  vascular  system  developing 
faster  than  the  cellular,  the  pith  is  much  torn  and  sepa- 
rated in  many  plants,  and  in  some  is  even  totally  removed, 
as  in  the  fistulous  stems  of  Umbellacese  and  other  tribes, 
which  become  hollow  from  this  cause. 

The  medullary  sheath  surrounds  the  pith,  and  consists 
of  a tissue  of  spiral  vessels  and  ducts;  these  communicate 
directly  with  the  stalks  and  veins  of  the  leaves;  the  water, 
taken  up  by  the  roots,  passes  through  these  tubes,  and 
the  tissue  of  the  stem  generally,  into  the  leaves,  where 
it  undergoes  a chemical  change  from  the  light  and  air, 
and  is  thus  converted  into  the  proper  food  for  the  various 
organs. 

The  veins  of  the  leaves  are  ramifications  of  the  medul- 
lary sheath. 
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The  wood  is  formed  next;  this,  in  a plant  of  more  than 
two  years’  growth,  consists  of  distinct  layers,  one  being* 
formed  each  year  during  the  life  of  the  tree;  and  hence 
the  age  of  a tree  may  he  known,  nearly,  hy  the  number  of 
rings  of  wood  in  the  trunk  at  its  base. 

These  layers  are  not  separable  from  each  other;  they 
consist  of  elongated  cellular  tissue  on  the  side  next  the 
centre  of  the  stem,  and  externally  of  woody  fibre  and 
ducts. 

It  is  these  vessels  which  are  seen  in  the  grain  of 
mahogany  and  other  wood  when  cut. 

The  layers  nearest  the  centre  are  the  hardest,  because 
the  vessels  of  these  are  filled  up,  in  the  progress  of 
time,  with  the  secreted  juices  of  the  plant;  the  layers 
of  wood  never  increase  in  diameter  after  being  once 
formed. 

The  outward  layers  are  softer  and  not  completely 
formed;  these  are  called  alhiirnum;  one  of  these  layers 
it  is  which  is  produced  each  year,  and  which  increases  the 
diameter  of  the  stem.  It  is  in  the  alburnum  that  the 
vital  action  is  in  its  greatest  energy,  and  it  is  through 
its  vessels  that  the  sap  chiefly  ascends. 

As  the  tubes  of  each  layer  of  the  albm’num  are  filled 
up  and  hardened  in  succession,  they  become  wood,  and 
then  cease  to  perform  vital  functions.  Spiral  vessels  are 
never  found  in  the  wood  or  alburnum. 

The  harlc  covers  the  wood;  it  constitutes  the  outer 
part  of  the  stem;  this  bark  also  consists  of  layers,  each 
composed  of  woody  fibre  and  ducts  inwardly,  and  extended 
cellular  tissue  outwardly,  just  the  reverse  of  those  which 
compose  the  wood. 

The  inner  part  of  the  bark  is  called  the  liher;  it  gives 
birth  to  the  new  roots,  buds,  leaves,  and  everything  that 
proceeds  from  a bud. 
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Tlie  bass,  or  Russian  mats,  so  useful  to  gardeners,  are 
prepared  from  the  liber  of  a species  of  lime-tree. 

It  has  been  stated  that  the  medullary  sheath  furnishes 
the  vascular  tissue  to  the  buds  and  leaves,  and  supplies 
them  with  sap  to  elaborate;  this  is  the  case  only  in  the 
earliest  stages  of  a new  shoot  or  branch;  and  it  is  well 
known  that  such  a shoot  may  be  deprived  of  its  bark 
and  Vv^ood,  and  yet  flourish,  if  the  medullary  sheath  re- 
main uninjured;  but  that,  if  this  be  cut  through,  no  new 
bud  will  be  developed  above  the  wound. 

The  medullary  sheath,  however,  is  not  permanent  in 
its  site  and  size  like  the  pith;  when  the  stem  or  its 
branch  has  lived  for  many  years,  the  medullary  sheath  is 
represented  by  the  inner  part  of  the  alburnum,  which 
now  fulfils  its  functions,  and  hence  an  old  tree  may  grow 
and  flourish  for  many  years  after  its  stem  is  completely 
hollowed  out  of  its  ripe  wood,  provided  the  alburnum 
and  liber  remain  uninjured. 

The  outer  tissue  of  the  bark  is  called  the  epidermis: 
this  is  the  part  in  timber-trees  which  is  cracked  by  the 
growth  of  the  stem,  injured  by  the  exposure  to  the  sun 
and  air,  and  drops  off;  while  the  exterior  layer  of  the 
liber  is  continually  supplying  its  place. 

Hence,  while  the  wood  increases  by  a new  layer  every 
year,  the  bark  remains  of  nearly  the  same  thickness;  in 
old  trees,  therefore,  it  is  thin,  compared  to  the  diameter 
of  the  stem. 

When  the  stem  of  a dicotyledonous  plant  is  cut 
through,  faint,  interrupted  lines  are  seen  radiating 
from  the  centre  outwards,  like  the  spokes  of  a wheel; 
these  are  produced  by  the  medullary  rays,  which  consist 
of  compressed  cellular  tissue,  the  cells  being  lengthened 
out  horizontally,  or  across  the  grain  of  the  wood;  they 
connect  and  bind  together  the  layers  of  the  stem,  and 
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allow  of  the  passage  of  the  fluids,  prepared  by  the  leaves, 
into  the  ducts  and  vessels  of  the  wood.  JSTo  vascular 
tissue  is  ever  found  in  the  medullary  rays.  It  is  these 
! which  give  the  glossy  silky  appearance  to  certain  woods, 
as  the  plane,  sycamore,  and  satin-wood. 

These  various  parts  are  not  distinguishable  in  veiy 
young  stems,  nor  in  herbaceous  annual  plants ; in  these 
last;,  the  layers  of  wood  and  medullary  rays  are,  of 
course,  wanting ; and  the  stems  are  composed  of 
epidermis,  liber,  and  pith,  with  a medullary  sheath  of 
spiral  vessels  and  ducts. 

The  thick  herbaceous  fistulous  stem  of  the  common 
cow-parsley  is  a good  subject  for  examination ; and  for 
perennial  stems,  a young  elder  branch  may  be  taken. 

The  stem  of  a monocotyledonous 
plant  does  not  present  the  appear- 
ance of  distinct  parts,  when  it  is  cut 
across  \ there  is  no  distinction  of 
pith,  wood,  and  bark,  and  there  are 
no  medullary  rays. 

It  consists  of  bundles  of  woody 
fibre  and  ducts,  dispersed  irregularly 
among  a mass  of  lengthened  cellular  tissue,  and 
crowded  together  towards  the  outside. 

It  increases  by  the  successive  descent  of  new  bundles 
of  fibre  into  the  centre  of  the  cellular  mass ; these 
force  the  former  outwards,  but  when  the  external  coat 
becomes  hardened,  the  stem  can  increase  no  further  in 
thickness. 

The  plants  of  this  class,  in  our  country,  are  only  annual  and 
herbaceous,  and  the  structure  of  their  stem  does  not  admit  of 
being  observed.  It  is  only  in  the  palms,  bamboos,  &c.,  of 
tropical  regions,  that  the  mode  of  formation  can  be  ascer- 
tained ; consequently  this  is  not  so  well  known  to  botanists  as 
the  structure  of  the  dicotyledonous  stems. 
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OF  THE  TERMINATION  OF  THE  SEED,  AND  GRADUAL 
GROWTH  OF  THE  STEM. 

Whex  a seed  is  sown  in  a proper  soil,  where  a certain 
warmth,  air,  and  moisture,  can  get  to  it,  and  where  it 
is  excluded  from  the  light,  it  begins  to  sprout  or  ger- 
minate,  oxygen  is  absorbed  from  the  atmosphere,  car- 
bonic acid  is  given  out,  and  vital  action  commences  in 
the  embryo : the  tissue  which  composes  the  embryo 
swells  and  bursts  the  seed-coats,  the  radicle  appears,  and 
descends  deeper  into  the  earth,  whatever  may  have  been 
the  position  of  the  seed  in  the  ground. 

At  first,  the  radicle  receives  nourishment  from  the 
cotyledons  or  from  the  albumen,  till  it  becomes  capable 
of  deriving  it  from  the  earth  itself;  the  jplumide  next 
forces  its  way  upwards  to  the  surface,  and,  in  some 
seeds,  carries  the  cotyledons  with  it,  in  which  case  they 
become  green  by  the  deposition  in  them  of  carbon, 
produced  from  the  action  of  the  light ; these  cotyledons 
supply  the  place  of  leaves,  till  those  which  compose  the 
plumule  open  out  and  grow. 

In  those  seeds,  the  cotyledons  of  which  remain  under 
ground,  the  plumule  is  more  formed,  and  opens  imme- 
diately on  its  appearance ; the  two  leaves  which  compose 
it  grow  very  rapidly,  and  perform  their  proper  office. 

At  this  early  stage  the  young  plant  consists  of  cel- 
lular, with  an  imperfect  vascular  and  fibrous  tissue  in 
the  form  of  a cylinder,  just  perceptible  in  the  centre  ; 
the  inner  part  of  this  cylinder  is  destined  to  become  the 
future  pith;  the  external  coat  will  become  liber,  and 
the  cylinder  itself  is  the  future  medullary  sheath,  and 
consists  of  vertical  fibres  passing  through,  and  inter- 
lacing with,  cellular  tissue. 

The  radicle  next  absorbs  nourishment  from  the  soil ; 
this  passing  upwards  to  the  plumule,  through  the  cel- 
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liilav  tissue  of  the  pith,  becomes  modified  by  the  Hglit 
and  air  when  exposed  to  their  influence  in  the  cotyle- 
dons, and  then  returns  to  the  root  through  the  liber. 

As  soon  as  the  plumule  has  elongated  upwards,  it 
begins  to  send  down  fibres  into  the  centre  of  the  radicle ; 
and  these  fibres  constitute  the  first  rudimentary  ivood. 
But  during  this  process  the  plumule  develops  and  ma- 
tures one  leaf,  or  two,  according  as  the  species  has 
alternate  or  opposite  leaves.  These  leaves  now  fulfil 
their  proper  functions  in  a more  complete  manner  than 
the  cot^dedons  which  had  previously  performed  them; 
and  the  leaves  give  rise  to  more  perfect  descending 
fibres,  which  form  a cylinder  of  alburnum  between  the 
medullary  sheath  and  the  bark.  As  the  shoot  grows 
upwards,  new  buds  develop  into  leaves  around  it,  in  the 
axillae  of  each  of  which  a bud  is  formed,  destined  in  the 
^ensuing  season  to  develop  in  their  turn  into  lateral 
branches. 

At  the  end  of  the  first  season  the  original  seed  has 
produced  a shoot  with  a woody  axis,  with  distinct  pith 
and  bark ; and  when  its  first  leaves  wither  and  fall  off 
from  the  cold  of  Autumn,  a minute  bud  is  left  at  the 
site  of  each,  arranged  symmetrically  round  the  stem. 
The  shoot  is  of  a conical  or  taper  form,  because  its 
lower  part  comprises  the  fibres  of  all  the  buds  above; 
therefore,  the  higher  up  the  stem,  the  fewer  buds  there 
are  above  to  contribute  to  the  diameter  at  that  part  ; 
while  at  its  extremity  there  is  no  wood,  the  shoot  ending 
in  a bud,  which  will  increase  the  length  of  the  stem, 
when  the  returning  Spring  causes  the  buds  to  develop. 

When  this  cause  excites  into  activity  the  vitality  of 
the  buds  which  had  been  torpid  during  the  Winter, 
they  suck  up  the  remaining  sap  from  the  tissue  in  their 
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neiglibourliood,  and  thereby  cause  an  action  through- 
out the  stem  to  supply  the  deficiency  ; this  action  is 
the  ascent  of  the  sap.  Each  bud,  thus  nourished, 
elongates  into  a new  shoot  or  axis,  by  the  repetition 
of  the  process  which  produced  the  original  shoot  from 
the  seed,  only  that  the  office  of  the  cotyledons  is 
answered  in  the  new  shoots  by  the  store  of  sap  deposited 
in  the  stem  already  formed. 

Each  bud  also  sends  down  its  roots  or  fibres  between 
the  bark  and  the  wood  formed  in  the  preceding  year, 
in  order  to  form  a new  layer  of  both.  A glutinous, 
slimy,  mucilaginous  juice,  called  cambium,  exudes  from 
each  of  the  previous  layers,  to  facilitate  the  transmis- 
sion of  these  fibres,  to  furnish  them  with  nourishment 
till  they  reach  the  soil,  and  also,  probably,  to  supply 
new  cellular  tissue  to  elongate  the  medullary  rays,  or 
that  portion  of  tissue  which  from  the  first  had  been 
intermingled  with  the  rudimentary  vascular  cylinder 
before  mentioned. 

In  what  way  this  process  is  successively  repeated 
during  the  growth  of  pei-ennial  plants  is  not  exactly 
known.  It  appears  most  probable,  that  the  new 
layers  of  alburnum  and  liber,  which  are  produced 
each  year  on  the  outside  of  all  that  preceded,  are 
formed  by  the  descending  fibres,  or  roots,  of  the  leaf- 
buds;  which  fibres  are  nourished  by  the  cambium;, 
the  medullary  plates  are  also  extended  horizontally, 
by  additions  made  to  them  from  the  cambium,  so  as 
to  preserve  the  communication  between  the  liber  and 
the  centre  of  the  stem. 

The  same  process  goes  on  in  the  branches  which 
originally  sprang  from  the  buds.  The  trunk  of  a tree 
is,  therefore,  a series  of  cones  of  wood  covering  one 
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another,  the  innermost  being  that  produced  tlie  first 
year,  and  the  outermost  extending  from  the  extremity 
of  the  last  shoot  down  to  the  base. 

For  some  period  after  its  origin  depending  on,  or 
related  to,  the  duration  of  the  plant,  its  whole  energy 
is  expended  in  increasing  and  expanding  itself,  or  in 
forming  new  organs  of  nutrition,  or,  rather  in  multi- 
plying those  already  existing ; but  after  the  lapse  of  that 
period,  the  final  aim  of  all  organic  beings,  the  repro- 
duction of  the  species,  gives  rise  to  some  unknown  mo- 
difications in  the  vital  actions,  and  buds  of  a particular 
form  are  produced,  which,  instead  of  developing  into 
new  axes  with  leaves  placed  at  different  distances  on 
them,  develop  into  Jiotvers,  the  leaves  being  modified  in 
form,  texture,  and  office,  and  expanding  in  verticils 
round  the  axis,  which  no  longer  elongates,  when  the 
petals,  stamens,  &c.,  are  once  formed  in  the  bud. 

In  herbaceous  plants,  that  only  live  a year,  the  stem 
is  formed  as  before  described ; but  no  cambium  is  pro- 
duced, and  no  buds  in  the  axillae  of  the  leaves,  the 
energy  of  the  plant  being  exhausted  in  flowering  and 
perfecting  the  seeds. 

The  plumule  of  the  embryo  of  most  monocotyledonoiis 
plants  differs  entirely  from  that  with  two  cotyledons 
it  is  composed  of  leaves,  which  wrap  round  each  other 
these  open  when  germination  has  brought  the  plumule 
to  the  surface  of  the  ground,  and  new  leaves  are  formed 
in  their  axillae,  which  force  the  first  outwards ; these 
now  die  off,  and  leave  a ring  composed  «>f  their  bases^ 
hardened  by  growth  into  a kind  nf  wood ; the  second 
set,  in  their  turn,  leave  another  ring  on  the  former,  and 
so  on ; in  this  way,  the  thin  but  lofty  stipes  of  palm- 
trees  are  formed,  a bud  of  leaves  being  produced 
each  y ear  at  their  summits,  and  the  rest  of  the  stem 
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being  composed  of  the  bases  of  tlie  leaves  of  previous 
buds. 

In  large  tree-1 'ke  monocotyledonous  plants,  gene-* 
rally  only  one  leaf-bud  is  developed  at  tbe  top  of  the 
stem;  and  hence,  from  what  has  just  been  said,  arises 
the  cylindrical  unbranched  stem  of  palms. 

In  those  plants  of  this  class  which  develop  two  ter- 
minal buds,  the  stem  becomes  dichotomous,  and  these 
branches  are  C3dindrical  like  the  stipe ; but  when  leaf- 
buds  are  developed  in  the  axillae  of  all  the  leaves,  as  is 
the  case  with  the  dragon-tree,  asparagus,  &c.,  and  in 
tree-like  grasses,  then  the  conical-branched  form  of 
stem  is  found  in  monocotyledonous,  as  well  as  in  dico- 
tyledonous plants ; but  the  subject  of  the  growth  of 
these  kinds  of  stems,  like  many  other  parts  of  the 
science,  is  not  yet  sufficiently  understood. 

OF  THE  FOOD  AND  SECRETIONS  OF  PLANTS. 

The  roots  of  plants  suck  up  water  from  the  earth,  con- 
taining small  quantities  of  various  mineral  substances ; 
of  these,  such  as  are  hurtful,  or  not  necessary,  are  sepa- 
rated by  the  vitality  of  the  root.  The  water,  nearly 
pure,  but  having  mucilage,  apparently  acquired  in  the 
plant,  dissolved  in  it,  is  in  this  state  called  safp ; it 
ascends  by  the  vessels  of  the  stem,  but  principally  by 
those  of  the  alburnum.  The  causes  of  its  ascent  in 
the  stem  are  not  known  with  certainty. 

The  sap  passes  through  the  stalks  into  the  leaves, 
where  it  undergoes  peculiar  chemical  changes,  which 
'Could  not  be  explained  here.  A great  part  of  the  pure 
uqueous  part  is  carried  off,  or  evaporates,  and  the  rest 
returns  along  the  lower  set  of  vessels  of  the  leaf  back 
into  the  stem,  passing  down  the  liber,  and  horizontally 
to  the  centre,  by  the  medullary  rays,  towards  the  roots, 
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in  order  to  supply  food,  or  nutriment  to  the  various 
organs.  In  this  state  it  is  called  proper  juice. 

It  is  supposed  that  the  cambium  is  chiefly  formed  of 
this  prepared  and  descending  sap. 

But,  in  addition  to  this,  the  leaves,  and  all  the  green 
part  of  plants,  absorb  from  the  atmosphere  a peculiar  air 
called  oxygen;  this  unites  with  the  different  substances, 
contained  in  the  sap,  and  forms,  by  that  means,  the 
various  oils,  gums,  resins,  and  other  vegetable  productions 
of  plants  and  trees. 

It  is  also  known  as  a fact,  though  the  reason  is  hid 
from  us,  that  the  oxygen  is  required  to  be  united  to 
another  vegetable  substance  abounding  in  plants,  called 
carbon;  they  thus  form  a peculiar  air,  called  carbonic 
acid  gas  or  fixed  air,  which  is  very  injurious  to  animal 
life,  and  which  is  breathed  out,  as  it  were,  by  the  plant 
during  the  night ; it  is  this  which  makes  it  unwholesome 
to  sleep  in  a room  with  plants. 

On  the  contrary,  when  the  sun  shines  on  the  leaves 
and  herbaceous  parts,  this  carbonic  acid  is  again  sepa- 
rated into  its  component  elements ; the  pure  am,  or 
oxygen,  is  given  out  again  by  the  plant,  and  the  carbon 
forms  the  new  woody  fibre. 

Hence,  when  a plant  is  kept  in  the  dark,  it  has  not 
the  power  of  forming  woody  fibre ; the  stem  becomes 
weak,  soft,  and  long,  loses  its  colour,  and  in  time  dies, 
from  its  unnatural  mode  of  growth.  It  is  on  this  pro- 
perty that  the  process  of  blanching  is  founded ; b}^  ex- 
cluding the  solar  light  from  the  leaves  of  plants,  the 
sap  is  prevented  from  being  converted  into  proper  juices, 
which  are  strong,  and  often  poisonous ; hence,  for  ex- 
ample, wild  celery  is  deleterious,  and  the  cultivated  is 
innocent  by  being  blanched,  in  consequence  of  the  stem, 
<&c.,  being  earthed-up  during  its  growth. 
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On  tlie  contrary,  when  a plant  is  kept  in  too  strong  a 
light,  or  is  exposed  too  much  to  the  sun,  the  solid  matter 
is  formed  so  fast  as  to  check  the  growth,  hy  not  allowing 
the  various  parts  to  expand  themselves  propeiiy;  the 
plant  becomes  stunted,  the  leaves  are  small,  and  the  stem 
thorny  or  hairy ; this  is  the  case  with  those  plants  which 
grow  on  heaths,  commons,  or  high  hills. 

OF  FLOWEELESS  PLANTS. 

There  is  a very  large  class  of  plants  which  essentially 
differ  from  those  described  in  the  former  part  of  this 
work. 

They  are,  as  3^et,  hut  imperfectly  understood;  the 
principal  fact  known  about  them  is,  that  they  are  pro- 
duced from,  or  propagated  hy,  minute  bodies,  differing 
from  seeds,  in  germinating  from  every  part  of  their  sur- 
face, and  not  from  two  points  only,  as  the  radicle  and 
plumule  of  an  embryo:  hence  most  of  these  plants  have 
not,  physiological^  speaking,  a distinct  root  and  stem. 
Another  characteristic  is,  that  they  do  not  hear  Jloioers 
with  stamens  and  pistil,  distinguishable  from  each  other ; 
and  it  has  been  found  that,  generally,  their  substance 
consists  principally  of  cellular  tissue  only,  without  spiral 
vessels. 

The  herbaceous  parts  of  flowerless  plants,  resembling 
leaves,  are  called  fronds ; they  differ,  in  several  parti- 
culars, from  true  leaves  m their  structure. 

The  forms  of  the  different  tribes  of  floiverless  plants 
are  even  more  varied  than  those  of  'perfect  plants ; and 
the  small  bodies  from  Avhich  they  are  reproduced,  are  not 
less  so;  the  innumerable  species  are  principally  classed 
under  the  foUowins:  orders : — 
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1.  FeujS'S  more  nearly  apj>i*0‘Wli  lloweiing  plants  in 
structure  than  the  rest : they 
have  a kind  of  stem,  consisting 
of  woody  fibre,  and  containing 
false  spiral  vessels;  this  stem  is 
formed  of  the  bases  of  their 
fronds,  which  are  of  veiy  differ- 
ent forms : many  ferns  are  large 
plants,  even  in  this  country;  and 
abroad  in  hot  climates,  they  are  frequently  thirty  feet 
high. 

They  are  propagated  by  minute  bodies,  called  sj^orules, 
enclosed  in  cases  called  tliecoB : these  are  produced,  either 
•on  the  backs,  or  in  the  axillae  of  the  fronds,  and  on 
other  parts,  usually  in  a kind  of  blister  under  the  cuticle, 
called  a sorus  ; — Ex  : horse-tail,  brake,  ferns,  &c. ; the 
sori  are  very  obvious  on  the  back  of  the  beautiful  fronds 
of  these  plants  in  Summer  and  Autumn ; the  fern  is 
found  on  heaths,  commons,  in  woods,  or  in  sheltered  and 
retired  places  everywhere. 

2.  Mosses  are  small  plants,  having  an  imperfect  stem, 
and  very  small  irregular  fronds.  They  grow  in  woods, 
under  trees,  on  bogs,  rocks,  and, 
indeed,  almost  everywhere ; but 
are  more  abimdant  in  temperate 
and  cold  climates.  They  are  among 
the  earliest  plants  which  appear 
to  clothe  the  barren  rock.  All 
the  plants  commonly  called  moss, 
and  of  which  birds  make  their 
nests,  do  not  belong  to  this  tribe. 

Tlieir  organs  of  reproduction  consist  of  sporules,  con- 
tained within  an  urn,  or  theca,  placed  at  the  top  of  a 
tin'll  stalky  this  is  closed  with  a lid,  called  an  ojpercidum^ 
II  2 
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imd  that,  again,  is  covered  with  a hood,  termed  a calyp- 
tra;  but  these  organs  vary  greatly; — Mx : Sphagnum^ 
Hypnuni,  Marchantia,  Jungermannia,  &c.  There  are* 
800  different  species  of  mosses  alone. 

]N"either  vessels  nor  woody  fibre  enter  into  the  com- 
position of  this  order,  nor  of  any  of  the  others  that  follow 
it,  their  substance  being  entirely  composed  of  cellular  . 
tissue,  the  stem,  and  the  ribs  of  their  fronds,  being  formed 
of  more  elongated  cells  than  the  rest. 

1^0  plant,  however  magnificent  in  size,  splendid  in 
its  fiowers,  or  fragrant  in  perfume,  can  exceed  in  beauty, 
delicacy,  and  complexity,  the  humble  moss  that  grows  on 
an  old  wall. 

3.  Lichens  are  stemless,  leafless  plants,  consisting  of 
a tough  wrinkled  substance,  called  a thulliis,  coloured  of 

all  tints  that  grow  on  the  ground, 
stones,  bark  of  trees,  old  pales,  &c.  It 
is  this  tribe  of  plants  which  gives  that 
rich  colouring  to  these  objects,  which 
delight  the  eye  of  the  artist : there  are 
nearly  2500  different  species. 

Their  organs  of  reproduction  are 
sporiileSy  enclosed  in  the  substance  of 
the  plant,  but  even  small  poidions  of  it, 
when  detached,  are  capable  of  producing 
new  individuals ; — Ex : the  Iceland  moss  is  a lichen,  as 
is,  also,  the  tripe  de  roche,  on  which  the  Canadian 
hunters  are  obliged  so  often  to  subsist. 

4.  Eungi  are  plants  hardly  admitting  of  description  ,- 
but  the  principal  representatives  of  them,  mushrooms, 
toadstools,  &c.,  are  known  to  every  one : there  are  up- 
wards of  5000  species  described.  They  are  remarkable 
for  the  singular  rapidity  of  their  growth,  and  for  their* 
perishable  nature. 


FLOAVERLESS  PLANTS. 


101 


Due  species  (Bovista  gigantaann)  lias 
been  knoivn  to  grow  from  a point  to 
the  size  of  a large  gourd  in  the  course 
of  one  night;  it  has  been  calculated  that 
the  cells  of  which  its  substance  con- 
sisted, must  have  multiplied  at  the  rate 
of  sixty-six  millions  per  minute ; but 
great  obscurity  and  mystery  attend  the  production  and 
mode  of  propagation  of  Fungi. 

Some  species  are  innocent ; others  are  violent  poi- 
sons. They  grow  on  fields,  in  woods,  on  old  decayed 
timber,  and  on  most  animal  and  vegetable  substances 
when  decaying;  the  dry-rot  in  timber,  smut  in  wheat, 
mildew,  and  mould  of  all  kinds,  are  fungi ; the  cham- 
pignon, mushroom,  truffle,  and  many  others,  are  articles 
of  food. 

5.  ALGiE  are  aquatic  plants,  growing  either  in  fresh 
or  salt  water.  The  latter  are  sea- weeds;  they  consist  of 
fronds,  which  increase  indefinitely  in  length 
and  direction,  though  preserving  the  same 
figure. 

These  are  the  simplest  of  all  plants,  as 
regards  their  structure  and  mode  of  pro- 
pagation; and  it  is  by  them  that  the  two 
great  divisions  of  organized  beings,  animals 
and  vegetables,  are  linked  together. 

There  are  aquatic  animals  which,  fixed  to  rocks  and 
stones,  are  destitute  of  the  power  of  motion,  and  resemble 
the  species  of  sea-Aveeds  called  nostocs,  in  the  simplicity 
of  their  structure,  and  the  manner  in  which  they  mul- 
tiply; and  one  tribe  of  sea-Aveed  called  zocarpse,  produces 
real  animalcidcB,  Avhich  again  unite  into  a filamentous 
plant. 
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A:x  analogy  between  vegetable  and  animal  irritability  lias^ 
been  proved,  by  tbe  fact  of  mineral  and  vegetable  poisons 
producing  analogous  effects  on  both  tbe  divisions  of  or- 
ganic bodies : but  tbis  subject  cannot  be  entered  into  in 
an  elementary  work. 

In  tbe  description  of  tbe  leaves,  instances  were  men- 
tioned of  voluntary  motion,  proving  tbe  existence  of 
vitality  and  irritability;  but  now  that  tbe  various  organs 
of  plants  bave  been  described,  some  more  examples 
will  be  given,  wbicb  are  interesting  as  proofs  of  tbe  . 
care  apparent  in  all  tbe  works  of  NTature  for  tbe  pre- 
servation of  tbe  individual,  and  for  tbe  continuance  of 
tbe  species. 

Ill  many  plants,  tbe  leaves  close  togetber  over  tbe 
fiov^ers  at  nigbt,  as  if  to  shelter  these  important  organs 
from  tbe  cold ; while  tbe  Rowers  of  many  shut  up  their 
corollas  in  cloudy  weather,  and  expand  them  only  in 
sunshine.  Tbe  evening  primrose,  and  some  Cacti,  unfold 
their  blossoms  at  the  approach  of  evening,  wbicb  wither 
at  tbe  return  of  day. 

But  still  more  obvious  signs  of  irritability  are  sbovcii  , 
in  tbe  organs  of  reproduction ; if  the  stam^ens  of  the 
common  berberry  are  touched  with  a needle,  or  any  sharp  | 
body,  they  spring  up  against  tbe  pistil,  and  an  equal  I 
degree  of ' irritability  is  shown  by  those  of  tbe  common  j 
wall  pellitory.  | 

Tbe  fruits  of  many  plants  burst  open  with  consider-  | 
able  force,  for  tbe  sake  of  dispersing  tbe  seeds  they  t 
enclose  as  far  as  possible,  and  thus  affording  more  | 
room  for  their  growth;  and,  therefore,  obviating  that  || 
waste  of  seeds  wdiicb  takes  place  wAen  they  simply  drop 
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on  tlie  ground,  and  lie  too  close  together  to  admit  of 
their  all  thriving. 

This  phenomenon  is  particularly  striking  in  the  spirt- 
ing-cucumher  (Momordica  elaterium),  which,  when  ripe, 
expels  its  stalk,  seeds,  and  juice,  with  considerable  force ; 
in  the  touch-me-not  (Impatiens  noli-me-tangere)  the 
same  thing  is  observable  of  the  seeds;  and  many  similar 
facts  might  he  mentioned  of  other  plants. 

The  only  obstacles  to  vegetation  are,  extremes  of 
either  cold  or  heat,  and  absolute  privation  of  air  and 
light;  and  consequently,  plants  of  some  sort  are  found 
on  every  portion  of  the  earth’s  surface,  as  well  as  at 
the  bottom  of  ponds,  lakes,  rivers,  and  the  ocean,  to  a 
considerable  depth. 

But  the  various  species,  though  endued  with  the 
power  of  accommodating  their  exterior  form,  within 
certain  limits,  to  the  peculiar  qualities  of  the  situation 
in  which  they  grow,  have  each  their  own  proper  station 
as  it  is  called,  where  alone  they  are  capable  of  flourish- 
ing, and  perpetuating  their  races  for  ages;  and,  if 
transported  into  a very  different  one,  they  soon  languish 
and  die. 

Thus  some  species  always  grow,  or  only  thrive,  on 
lofty  mountains;  others  in  plains;  some  seek  the  shade 
of  woods;  others  live  only  in  marshes.  Some  grow 
always  under  water ; and  even  stagnant  water,  running 
streams,  rivers,  &c.,  have  their  peculiar  tribes;  still  more 
distinct  are  those  of  salt,  from  the  inhabitants  of  fresh, 
water. 

A considerable  degree  of  warmth  and  moisture  is 
most  favourable  to  vegetation ; hence  it  is,  in  tropical 
regions  the  most  magnificent  plants  are  generall}"  to 
be  found. 

Tliose  who  have  resided  all  their  lives  in  countries 
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like  our  own,  where  man  has,  as  it  were,  forced  all 
nature  to  minister  to  his  wants  and  pleasures,  and 
where  those  plants  are  alone  cultivated  or  permitted 
which  are  of  use  to  him,  can  form  no  idea  of  the  luxu- 
riance and  splendour  of  the  vegetation  of  the  torrid 
zone. 

’ The  traveller  in  those  regions  is  never  weary  of 
admiring  the  mass  of  plants,  crowded  and  mingled  to- 
gether, so  varied,  and  so  extraordinary  in  their  forms 
and  productions.  Enormous  forest-trees,  which  indicate 
an  age  of  many  centuries,  and  yet  present  no  signs 
of  decay,  lofty  palms,  contrasting  by  their  elegant  and 
simple  foliage,  Avith  all  that  surround  them;  climbing 
plants,  Avhich  extend  their  endless  stem  from  tree  to  tree, 
now  hanging  in  graceful  festoons,  loaded  with  large 
and  brilliant  floAvers,  now  trailing  on  the  ground,  and 
forming  an  impassable  barrier,  in  turn  solicit  his  atten- 
tion. It  is  in  vain  that  man  endeavours  to  force  a 
passage  through  these  woods:  hatchets  are  powerless 
against  the  hard  stems  of  the  giant  trees;  and  if  fire  he 
resorted  to,  the  flame  is  immediately  stifled  in  the  thick 
rank  air  of  the  impenetrable  mass. 

The  earth,  rendered  fertile  by  the  decay  of  vegetable 
matter,  constantly  affords  nutriment  to  new  individuals, 
which  spring  up  to  dispute  the  limited  space  with  their 
parent  plants;  Avhile  animals,  birds,  and  reptiles,  as 
extraordinary  and  various  as  the  plants,  swarm  in  the 
recesses  of  the  forest,  safe  from  the  pursuit  and  molesta- 
tion of  mankind. 

In  proportion  as  we  recede  from  the  Equator  towards 
the  Poles,  as  the  temperature  of  the  air  becomes  loAver, 
and  therefore  the  atmosphere  drier,  vegetation  diminislies 
in  richness  and  variety. 

In  those  countries  where  winter  prevails  for  the 
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gTeater  part  of  the  year,  or  on  the  summits  of  lofty 
mountains,  neai*  the  regions  of  perpetual  frost,  a small 
stunted  race  of  plants  is  found,  which  are  hardly  able 
to  dower  and  ripen  their  fruits  in  the  short  summer 
they  enjoy ; even  these  at  last  yield  to  the  increasing- 
severity  of  the  cold,  and  the  vegetable  kingdom  is  re- 
presented, at  this  extremity  of  the  scale,  by  minute 
mosses  and  lichens,  colouring  the  surface  of  the  naked 
rocks,  where  they  are  seen  among  the  vast  delds  of  daz- 
zling snow. 

But  wherever  we  go,  wherever  we  turn  our  eyes, 
whether  in  the  savannahs  and  forests  of  South  America, 
<or  in  the  barren  plains  of  Tartary;  whether  we  contem- 
plate the  enormous  baobab  and  spreading  banyan,  or 
examine  the  smallest  fungus  that  grows  on  a rotten 
pale;  plants,  not  less  than  organized  beings  of  a higher 
-order,  are  objects  of  admiration,  and  sources  of  instruction 
and  pleasure  to  a thinking  mind, 

OF  THE  CLASSIFICATION  OF  PLANTS. 

Ever  since  the  nature  and  properties  of  plants  have 
been  studied,  it  has  been  found  necessary  to  arrange  the 
numerous  species  in  some  order.  Diderent  schemes,  or 
systems,  of  such  arrangements  have  been  in  use  at  dif- 
ferent periods,  and  have  been  successively  abandoned, 
from  having  been  found  insufficient,  or  incorrect  in  prin- 
ciple, as  new  species  were  discovered  which  required 
classidcation. 

In  order  to  explain,  in  a clear  and  simple  manner,  the 
principles  on  which  classidcation  is  founded,  let  us 
suppose  that  a person  possessing  a collection  of  animals, 
wishes  to  make  such  a catalogue  of  them  as  would  enable 
any  one  visiting  his  menagerie  to  dnd  out  the  name  of  each 
-creature.  He  might  drst  arrange  them  all  in  a few  great 
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divisions,  as  quadrupeds,  birds,  bslies,  insects,  &c.,  from 
tlieir  obvious  forms ; and  then  be  would  possibly  proceed 
to  subdivide  the  first  set,  the  quadrupeds,  into  the  loncf- 
haired  and  the  short-haired.  In  the  first  of  these 
secondary  divisions,  he  would  place  the  sheep,  the  New- 
foundland dog,  the  Syiian  goat,  the  polar  bear,  and 
so  on:  in  the  other  would  be  found  the  tiger,  the  fox, 
the  antelope,  &c.  The  length  of  the  hair  being  one 
very  obvious  mark,  any  person,  by  the  help  of  some 
further  description  would  be  readily  able  to  find  from  the 
catalogue  which  of  the  animals  was  called  the  dog,  and 
which  the  tiger. 

But  it  might  be  objected  to  this  arrangement,  that 
though  it  were  easy  to  find  the  name  of  each  animal, 
and,  therefore,  b}'-  reference  to  other  books,  to  learn 
some  particulars  of  the  creature’s  habits,  food,  &c.,  an 
unimportant  circumstance  had  been  made  use  of  for  the 
purpose  of  forming  the  classification,  the  length  of  the 
hair  being  liable  to  variation  with  change  of  climate 
and  food : and  that  animals  the  most  dissimilar  in  struc- 
ture and  habits  had  been  brought  into  one  class,  as,  for 
example,  the  tiger  and  the  antelope,  the  horse  and  the 
dog ; v/hereas,  if  the  anatomy  and  food  of  the  several 
animals  had  been  made  the  basis  of  the  arrangements 
without  regard  .to  their  trifling  and  variable  peculiarities, 
that  though  it  might  at  first  be  more  difflcult  to  find  out 
the  name  by  a catalogue,  yet,  when  found,  more  know- 
ledge of  the  animal  would  be  obtained,  by  showing  what 
relation  it  bore  to  others.  Thus  the  tiger,  hycena,  dog, 
seal,  whale,  &c.,  would  be  found  in  one  great  division,  as 
carnivorous  or  flesh-eating;  while  the  elephant,  sheep, 
camel,  and  antelope,  would  be  classed  in  another,  as  being 
herbivorous,  or  plant-eating. 

The  individuals  of  which  the  organic  creation  is 
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made  up,  ai’e  absolutely  indepeiident  of  eacli  other,  yet 
they  admit  of  being  arranged  in  masses,  each  composed 
of  all  tliose  individuals  which  are  perfectly  identical 
in  their  properties,  qualities,  and  peculiarities  of  form 
and  structure ; to  these  masses  we  give  the  name  of 
sjpecies.  A species  may  be  dehned  to  consist  of  all  the 
individuals  which  might  be  supposed  to  have  descended 
from  one  pair,  since  an  individual  is  only  capable  of 
giving  birth  to  others  of  precisely  the  same  organiza- 
tion in  every  particular  as  itself. 

.Ifweseea  flock  of  sheep  or  a field  of  wheat,  we 
recognise  an  assemblage  of  individuals  all  belonging 
to  one  species,  however  much  they  may  differ  in  size  ; 
no  two  plants  of  the  corn  may  have  the  same  number 
of  grains  in  an  eaia^and  yet  we  do  not  hesitate  to  refei* 
them  all  to  one  species,  because  we  know  that  if  the 
seeds  of  one  plant  were  sowed,  they  would  produce 
other  plants  equally  dissimilar  in  size,  but  perfectly 
alike  in  every  other  respect. 

If,  among  the  sheep,  we  see  one,  which,  instead  of 
having  ciirlj^  wool,  had  a straight  hair-like  fleece,  and 
instead  of  two,  had  three  horns,  or  had  two  spirally- 
twisted  horns,  like  a corkscrew ; or  if,  among  the  wheat, 
we  saw  a plant  resembling  it,  but  having  its  ear  differ- 
ently formed,  yre  should  acknowledge  that  these  stran- 
gers were  not  of  the  same  species  as  the  rest ; but  find- 
ing that  in  all  essentials  of  structure  and  habits,  they 
agreed  with  the  individuals  of  the  former  species,  and 
especially  if  we  found  that  the  stranger  would  occa- 
sionally breed  with  some  of  the  others,  we  should 
decide  on  its  being  an  individual  of  another  species, 
but  belonging  to  the  same  (femis. 

A genus  may  be  defined  to  be  a collection  of  all  those 
species  Avhich  may  be  induced  to  breed  together,  and 
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o’ive  rise  to  a progeny  partaking  of  the  peculiarities  of 
both  its  parents,  but  incapable  of  continuing  this  new 
race;  or,  more  comprehensively,  a genus  contains  those 
species  which  agree  in  all  particulars  of  organiza- 
tion, &c. 

But  the  number  of  genera  under  which  the  known  ! 
species  of  plants  are  arranged  are  so  numerous,  as  to 
require  further  classification  for  facility  of  reference. 

If  one  or  two  points  of  difierence  only  are  made  the 
characteristics  of  these  more  comprehensive  groups  of 
genera,  the  system  is  an  artificial  one,  one  of  such,  the 
celebrated  LiJiNA:AN,  or  Sexual  System,  is  by  far  the 
easiest  for  assisting  the  memory  in  recalling  different 
species  of  plants,  and  for  enabling  a beginner  to  find 
the  name  of  any  plant  he  meets  with;  but,  from  its 
being  founded  on  peculiarities  of  structure,  which  are 
not  even  constant  in  different  individuals  of  the  same 
species,  and  which  have  little  connexion  with  the  X)hy- 
siology  of  the  plants,  it  frequently  causes,  as  will  be 
shown,  the  most  dissimilar  species  to  be  brought  into 
one  class  or  division. 

It  must  be  mentioned,  that  Linnaeus  himself  was 
aware  of  this  defect,  and  considered  his  system  as  only 
a temporary  one,  till  increasing  knowledge  would 
admit  of  a better  being  made,  founded  on  natural 
affinities;  this  is  now,  in  a great  measure,  accomplished ; 
and  this  second  system,  called  that  of  the  Natueal 
Oedees,  or  Families,  is  everywhere  employed  on  the 
Continent;  while  in  England,  though  the  Linnaean  is 
still  used,  the  former  is  daily  becoming  more  general ; 
and  must  soon  supplant  the  Linnaean  altogether. 

Affinity,  as  employed  in  the  science  of  classification, 
is  a relative  term;  two  orders  or  tribes  of  plants,  ani- 
mals, &c.,  are  said  to  be  in  affinity  with  each  other,  if 
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tliey  agree  in  the  greater  niunher  of  important  charac- 
ters, and  the  degree  of  affinity  is  estimated  by  the  num- 
her.  Thus,  there  is  the  greatest  affinity  between  a 
dog,  a fox,  and  a wolf,  they  are  species  of  one  ^eniis; 
there  is  great  affinity  between  a cat  and  a dog,  they 
belong  to  two  genera  of  one  order;  there  is  less  between 
a dog  and  a goat,  and  none  between  a dog  and  a lish, 

I though  they  are  both  vertebrated  animals. 

I The  same  principles  apply  to  plants ; and  in  every 
I attempt  to  arrange  the  numerous  species  knoAvn,  the- 
i natural  affinities  ought  never  to  be  violated  more  than 
is  inevitable  in  a linear  arrangement,  as  all  tabular 
ones  must  be,  that  is,  an  arrangement  where  the 
i genera  follow  each  other  in  succession.  There  exists^ 

; no  affinity  between  a monocotyledonous  and  a dicoty- 
' ledonous  plant,  but  little  between  two  dicotyledonous- 
i genera,  such  as  Fragaria  and  H}^ericum,  which  only 
' agree  in  being  polypetalous,  with  superior  ovaria  and 
I indefinite  stamens,  but  which  differ  in  the  stamens  of 
the  former  being  perigynous,  those  of  the  latter  hypo- 
i gynous ; the  carpella  of  the  former  are  distinct,  and 
j situated  on  an  elevated  receptacle,  and  are  only  one- 
I seeded  ; those  of  the  latter  are  concrete,  forming  a 
I many-celled  ovarium,  and  are  many-seeded ; the  leaves 
i of  the  former  are  alternate  and  compound ; those  of 
hypericum  are  simple,  opposite,  and  glandular.  The 
, former  are  innocent  generally,  and  the  fruit  wholesome, 
the  latter  are  deleterious ; and  equal  differences  prevail 
j in  other  respects hence  these  two  genera  are  not  in 
affinity,  since  the  points  of  difference  are  far  more  nu- 
I merous  than  those  of  agreement.  But  if  an  apple-tree 
I is  compared  with  a strawberry,  they  will  be  found  to^ 
agree  in  the  greater  number  of  essential  botanical  cha- 
racters, though  they  differ  in  a few  others  which  give- 
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them  a distinct  character  to  the  eye;  they  are  both  poly- 
petalons,  with  indefinite  perigyiious  stamens,  the  car- 
pella  are  /eic-seeded,  the  embryo  is  straight,  v^rith  no 
albumen,  the  leares  are  alteimate,  stipulate,  and  com- 
pound; the  properties  are  similar;  the  first  obvious 
disagreement  is  beWeeii  the  ovaria,  the  carpella  of  the 
apple  being  enclosed  in  the  cah^x,  and  concealed  in  the 
ripened  fruit  by  the  extraordinary  development  of  that 
organ,  instead  of  lying  promiscuousl}^  on  a highly  de- 
veloped receptacle ; and  in  consequence  the  two  genera 
liave  been  placed  in  two  distinct  orders,  or  groups  of 
genera,  which  have  the  closest  affinity  to  each  other. 

The  magnitude  of  the  plant,  or  the  form  of  its 
flowers,  leaves,  &c.,  is  of  no  importance  in  a physiolo- 
gical point  of  view.  The  tribe  to  which  the  common 
mallovc  belongs,  is  one  of  the  best  defined  of  all,  and 
presents  the  fewest  exceptions,  it  is  botanically  charac- 
terized as  being,  dicotyledonous,  y^olypetaloiis,  Jiaving 
hyyjogynous  monadelphous  starnens,  concrete  carjyella, 
forming  an  ovarium  of  several  cells,  with  the  yolacentce 
in  the  axis ; the  calyx  has  a valvate  cestivation : the 
anthers  are  one-celled,  and  hurst  longitudinally;  the 
flowers  have  no  dish;  the  leaves  are  alternate  andj 
stiynilate ; and  the  hairs  are  stellate  ; the  seeds  are 
without  allmmen ; the  plants  are  niucilaginous,  and 
perfectly  innocent. 

There  are  a few  exceptions  from  these  characters  in 
some  genera  of  the  order,  thus,  the  malope,  so  favour- 
ite a flower  in  our  gardens,  has  its  carpella  distinct, 
and  arranged  promiscuously  round  an  elevated  conical 
receptacle,  instead  of  having  a legular  carcerule,  (see 
p.  71,)  but  in  every  other  particular  it  agrees  wdth  the 
lavatera  and  the  mallow,  <fec.  Xow,  a plant  having 
all  the  above  characters,  except  that  its  stamens  are 
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polyadelplious,  is  naturally  referred  to  the  order,  though 
it  is  the  largest  tree  in  the  world,  with  great  leaves, 
and  a stem  twenty  or  thirty  feet  in  diameter,- — such  is 
the  adansowia ; and  3^et  the  polyadelphous  stamens  is 
a much  less  important  distinction  between  this  tree 
and  the  humble  herbaceous  mallow,  than  the  distinct 
carpella  of  the  inalojpe  is  between  that  genus  and  the 
lavatera,  which  it  so  much  resembles  in  size,  port,  and 
every  external  character. 

The  animal  kingdom  offers  analogous  characteristic 
differences ; no  one  doubts  the  affinity  between  the 
gigantic  crocodile  and  a water mewt,  and  every  one 
perceives  that  none  exists  between  the  crocodile  and 
great  manis,  or  ant-eater,  which  is  of  the  order  Eden- 
tata, and  class  Mammalia,  though  it  has  the  hard  scaly 
skin  and  long  tail  of  the  former  animal,  belonging  to 
the  class  Eeptile,  and  is  of  about  the  same  size. 

By  reflecting  on  these  considerations,  the  learner 
will  be  enabled  to  appreciate  the  two  systems  alluded 
to,  and  will  feel  convinced,  that  if  he  do  not  at  once 
adopt  and  master  the  natural  one,  but  rests  content 
with  the  artificial,  his  botanical  knowledge  will  be  of 
the  most  superficial  kind — he  will  learn  names  and  not 
things  and  their  f rojgertles, 

THE  LimMAN  SYSTEM. 

According  to  this  system,  plants  are  divided  into 
twenty-four  classes,  each  consisting  of  two  or  more 
orders. 

The  first  eleven  are  founded  on  the  niimher  of  the 
stamens ; the  orders  on  the  number  of  the  styles,  or  of 
the  stigmas,  if  the  styles  are  united. 

The  twelfth  contains  plants,  with  perigynous  stamens, 
and  not  more  than  twenty  in  number,, 
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The  thirteenth,  those  Avith  hypogjnous  stamens,  and 
more  than  tr^enty  in  number. 

The  fourteenth  contains  those  plants  which  haA^e 
didynamous  stamens  : the  orders  founded  on  the  struc- 
ture of  the  fruit. 

The  fifteenth  contains  plants  with  tetradynamous 
stamens:  the  orders  being  founded  on  the  form  of  the 
fruit. 

The  sixteenth,  scA^enteenth,  and  eighteenth  classes- 
contain  monadel/phous,  diadelphous,  and  polyadelphous 
plants;  the  orders  depending  on  the  number  of  the 
anthers. 

The  nineteenth  class  contains  plants  with  syngene- 
sious  anthers  ; the  orders  of  this  large  class  are  founded 
on  the  circumstance  of  the  florets  of  the  capitule  being 
hermaphrodite,  and  unisexual,  variously  combined  in  tho 
disk  and  ray. 

The  tAventieth  class  contains  those  plants  AA^hich  are 
gynandrous,  or  have  their  stamens  and  pistils  united ; 
the  orders  depending  on  the  number  of  the  anthers. 

The  tAventy-first  and  twenty-second  consist  of  monoe- 
cious and  dioecious  plants,  or  those  which  have  uni- 
sexual flowers  on  the  same,  or  on  two  separate  indivi- 
duals ; the  orders  arising  from  either  the  number  of 
the  stamens,  or  from  their  being  mona-dia-delphous, 
or  syngenesious. 

The  twenty-third  consists  of  polygamous  plants,  or 
those  which  have  hermaphrodite  and  unisexual  floAvers 
on  one,  two,  or  three  individuals ; the  orders  being 
founded  on  this. 

The  twenty-fourth  class  comprises  all  floAverless  or 
cryptogamous  plants. 

In  page  117  is  a tabular  view  of  the  Linnsean  classes. 

The  names  of  the  classes  and  orders  are  derived  from 


LIXX.HAjS'  system. 


113 


the  Greek,  and  express  the  circumstance  on  which  they 
are  founded. 

We  shall  now  give  an  example  or  two  of  a few  of 
the  orders  of  each  class,  that  the  learner  may  better 
understand  the  system. 

Class 

1.  Moxaxdria  (one  stamen).  Two  orders.  I.  Momgynia 

(one  style); — Ex:  indian-shot,  arrow-root,  ginger,  glass- 
wort,  &c.  2.  Dhjynia  (two  styles)  ; — Ex:  water-star- 

wort,  strawberry-blite. 

2.  Eiaxdria  (two  stamens),  Three  orders.  1.  Momgyiiia  : 
olive,  privet,  lilac,  jasmine,  speedwell,  sage,  cladium,  &c. 

2.  Dlgyma : one  of  the  grasses.  3.  Trigynia  (three 
styles):  pepper. 

3.  Triaxdria  (three  stamens).  Three  orders.  1.  Mono- 

gynla : valerian,  commelina,  crocus,  iris,  corn-flag,  club- 
rush,  papyrus,  &c.  2.  jDlgynia : all  the  grasses,  but  one 

genus.  3.  Trigynia  : all  seed. 

4.  Tetrandria  (four  stamens).  Three  orders.  1.  Mono- 

gy  nia  : Proteacese,  pothos,  ladies’ -mantle,  teasel,  scabi- 
ous, wood-ruiF,  wall-pellitory,  &c.  2.  Digynia  : dodder. 

3.  Tetragynia  (four  styles)  : holly,  pond-weed. 

5.  Pentandria  (five  stamens).  Six  orders.  Momgynia : 
heliotrope,  borage,  cyclamen,  henbane,  convolvulus,  to- 
bacco, primrose,  heliconia,  strelitzia,  &c.  Digynia : 
Urnbellacese.  Trigynia : elder,  bladder-nut.  Tetragy- 
'ilia : parnassia.  Pentagynia  (five  styles)  ; flax,  sun- 
dew, thrift,  &c. 

6.  Hexandria  (six  stamens).  Four  orders.  Monogynla : 

narcissus,  sweet-flag,  rush,  tradescantia,  aloe,  lily,  tulip, 
garlic,  berberry,  &c.  Digynia : rice.  Trigy  nia  : mea- 

dow-saflron,  sorrel. 

7.  Heptandria  (seven  stamens).  Four  orders.  Monogy- 
nia : horse-chesnut,  winter-green  (Trientalis  europsea,  the 
only  British  plant  of  the  class),  dracontium. 

S.  OcTANDRiA  (eight  stamens).  Four  orders.  Momgynia  : 
tropieolum,  evening-primrose,  fuchsia,  French  willow, 
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Class 

Iieatli,.  cranbeiTj,  &c.  Tvigynia  : buck-wheat.  Tetra- 
gynia : paris,  &c. 

9.  Enneandria  (nine  stamens).  Three  orders.  Monogy- 

nia : laurel,  &c.  Trigynia  : howering-rnsh,  (the  only 
British  species.)  The  whole  class  only  contains  six 
genera. 

10.  Decandria  (ten  stamens).  Five  orders.  Monogynta : 
many  genera  of  Leguminosge,  mahogany,  Yenns’s  fly-trap, 
rhododendron,  &c.  Bigynia : saxifrages,  pink,  soap- 
wort,  hydrangia.  Trigynia  : catch -fly,  sand- wort,  &c. 
Penfagynia  : wood-sorrel,  sednm,  lychnis. 

11.  Bobecandria  (twelve  stamens).  Six  orders.  Monogy- 
nia  : mangrove,  &c.  Digynia  : agrimony.  Trigynia  : 
mignonette,  euphorbia.  Dodecagynia  (twelve  styles)  : 
honseleek. 

12.  IcosANDRiA  (from  twelve  to  tv;enty  perigynons  stamens). 
Monogynia : cactus,  clove,  myrtle,  pomegranate,  eucalyp- 
tus, almond,  plum,  &c.  Bi-'pentagynia  (two  to  five 
stylbs) : apple,  quince,  medlar.  Pohjgynia  (many  styles)  f 
rose,  bramble,  strawberry. 

13.  PoLYANDRiA  (more  than  twenty  hypogenous  stamens) 
Four  orders.  3f onogynia  : poppy,  water-lily,  lime-tree, 
rock -rose,  ka.  Bi-trigyma  (two  or  three  styles)  : pteony, 
lark-spur,  aconite,  ka.  Pentagyma  : columbine,  nigella, 
&c.  Polygynia : magnolia,  anemone,  ranunculus. 

14.  Didynamia.  Two  orders.  Gymnospermia  {iml'cd  seeds^ 
fruits,  mistaken  for  such  by  Linnseus,  but  really  a carce-  ■ 
rule,  the  carpella  forming  which  are  separate  from  each 
other)  : Labiatee.  Angiospermia  (fruit,  capsule)  : honey- 
suckle,  bignonia,  penstemon,  acanthus,  vervain,  cow-  j 
wheat,  broom-rape,  snap-dragon,  lina,ria,  mimulus,  mau-  | 
randya,  foxglove,  &c. 

15.  Tetrabynamia.  Two  orders.  Siliquosa  (fruit,  a siliqua): 
Siliculosa  (fruit,  a silicula)  : Cruciferse,  cleome. 

16.  Monabelphia.  Seven  orders.  Triandria : tamarind, 
tigrida,  &e.  Pentandria : passion-flower,  crane’s-bill, 
kc.  Hepfandria:  stork’ s-bill.  Becandria  : geranium. 
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Class 

Polyandria  : malva,  liollj^hock,  cotton-tree,  baobab,  ca- 
nieliia,  Ac. 

17.  Diadelphia.  Four  orders.  Ilcxandria  : corydalis. 

Octandria  : polygala.  Decandria  : Leguminosae. 

18.  PoLYADELPHiA.  Two  Orders.  Ptcandria : cacao,  &c, 

St.  Jolin’s-wort,  orange,  lemon,  loasa. 

19.  Syngenesia.  Five  orders.  JEqualis  (florets  of  the  disk, 
X.11  hermaphrodite,  equals  lat.)  : goat’s-beard,  leontodon, 
&c.  Siqyerffiia  (florets  of  the  disk,  hermaphrodite, 
those  of  the  ray,  female,  super-fliio\is)  : daisy,  groundsel, 
dahlia,  aster,  &c.  Frustanea  (florets  of  the  disk,  fertile, 
of  the  ray,  sterile,  useless,  lat.)  : sun-flower,  centaury, 
&c.  Necessaria  (florets  of  the  disk,  male,  those  of  the 
ray,  female,  and  fertile)  : calendula,  cotton-rose,  &c. 
Segregata  (each  floret  having  its  own  involucre,  sepa- 
rated, lat.)  : echinops. 

20.  Gynandria.  Three  orders.  . Monandria : Orchidacese, 
Diand.ria  : Orchidacese.  Hexandria  : aristolachia. 

21.  Moncecia.  Eight  orders.  Monandria : bread-fruit, 

casuarina.  Diandria : duck-weed.  Triandria : cat’s- 
tail,  bur-reed,  carex,  and  coix,  Indian-corn,  and  others 
of  the  grasses,  &c.  Tetrandria  ; alder,  birch,  box, 
nettle,  mulberry,  aucuba,  &c.  Pentandria  : amaranth. 
Hexandria : cocoa-nut,  sago,  and  some  other  palms. 
Pohjandria : horn-wort,  water-millfoil,  begonia,  burnet, 
hornbeam,  beech,  hazel,  walnut,  oak,  caladium,  &c. 
M onadelphia : areca,  pine,  larch,  fir,  arbor- vitse,  momor- 
dica,  gourd,  cucumber,  briony,  croton,  castor-oil  plant. 

22.  Dioecia.  Thirteen  orders.  Monandria : pandanus. 

Diandria : willow,  &c.  Triandria : crow-berry,  date- 
palm,  &c.  Tetrandria:  mistleto,  Dutch-myrtle.  Pen- 
tandria : spinach,  hop,  hemp.  Hexandria : black-briony, 
yam.  Octandria  : poplar.  Enneandria  : dog’s-mercury, 
&c.  Decandria : papaw-tree,  &c.  Dodecandria  : water- 
soldier,  &c.  Polyandria : cycas,  zamia,  cliffortia.  Mo- 
nadelpliia : butcher’ s-broom,  yew,  juniper,  nutmeg, 

nepenthes,  &c. 

23.  PoLYGAMiA.  Two  Orders.  Monoecia : mimosa,  acacia, 

i2 


116  LIIS^F-EAK  SYSTEM. 

Class 

several  of  the  grasses,  pellitory,  orache,  maple,  clusia, 
&c.  Dloecia  : chamserops,  ash,  fig-tree,  &c. 

24.  Cryptogamia.  Nine  orders.  Ferns,  horse-tail,  cluh- 
moss,  pill-wort,  mosses,  jungermannia,  Algse,  Lichens, 
Fungi. 

It  will  be  seen  from  the  foregoing  examples  of  the 
different  orders  of  the  Linngean  classes,  that  this  system 
is  essentially  artificial,  and  that,  consequently,  plants 
the  most  dissimilar  are  frequently  arranged  under  the 
same  class  and  order;  while,  on  the  contrary,  plants 
having  the  most  intimate  natural  affinity,  are  to  he 
found  in  different  orders  and  even  classes. 

Thus,  for  example,  in  the  first  order  of  the  first 
class,  monocotyledonous  and  dicotyledonous  plants  are 
found,  as  the  arrow-root  and  glass-wort ; and  the  same 
anomaly  occurs  in  the  first  order  of  the  second  class, 
which  contains  the  monocotyledonous  genus,  cladium, 
along  with  such  very  different  plants  as  the  wild 
tamarind,  the  olive,  jasmine,  speedwell,  and  sage. 
Anthoxanthum,  one  genus  of  the  grasses,  is  found  in 
the  second  class,  from  having  only  two  anthers,  wliile 
most  of  the  others  belong  to  the  third ; in  the  first 
order  of  which,  Loeflingia,  Valerian,  Commelina,  and 
Crocus,  are  found;  the  two  latter  being  monocotyle- 
donous, and  the  former  dicotyledonous.  Innumerable 
other  examples  of  similar  inconsistencies  might  be  giveq, 
throughout  all  the  classes  and  orders. 

It  must  be  remarked,  too,  that  such  inconsistencies 
are  inherent  in  any  artificial  system,  since  they  exist 
even  in  the  Linngean,  the  most  perfect  of  all;  though 
repeated  endeavours  have  been  made,  by  correcting 
and  rearranging  the  orders,  to  render  it,  as  much 
as  possible,  conformable  to  the  natural  affinities  of 
species. 
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THE  NATURAL  ARRANGEMENT. 

The  learner,  whose  mind  is  imbued  with  the  sjyirit  of 
the  observations  given  in  a former  page,  on  the  natural 
arrangement  of  plants,  will  at  once  perceive  that  there 
can  he  no  permanent  well-defined  divisions ; and  that  no 
two  botanists  may  agree,  even  on  the  primary  and 
general  ones,  since  each  may  consider  different  cha- 
racters on  which  these  divisions  are  to  he  founded, 
as  entitled  to  priority.  The  scheme  of  arrangement 
here  presented  to  him  is  that  which  has  been  promul- 
gated by  one  of  the  first  botanists  in  this  comitry,^  as 
most  accordant  with  our  existing  knowledge  of  the 
science. 

The  whole  vegetable  kingdom  is  divided  into  five 
principal  classes,  the  four  first  containing  those  plants 
which  are  propagated  by  means  of  a sexual  apparatus, 
or  which  are  ^licenogamous ; the  last  contains  crypto- 
gamous  plants,  or  those  which  multiply  without  distinct, 
or  apparent,  flowers. 

Class 

1.  Exogen^,  have  vascular  tissue  and  spiral  vessels;  their 
seeds  are  contained  in  an  ovarium,  their  leaves  are  reticu- 
lated, the  floral  parts  have  a quinary  arrangement,  their 
embryo  is  dicotyledonous,  and  their  germination  is  exo- 
rhizal. 

2.  Gymnosperm^e,  form  an  intermediate  class,  and  differ  from 
the  former  in  their  imperfectly  vascular  tissue,  their 
parallel  or  forked-veined  leaves,  and  the  absence  of  an 
ovarium. 

3.  Endogen^e,  have  a vascular  tissue  and  spiral  vessels,  their 
seeds  contained  in  an  ovarium,  their  flowers  being  perfect ; 
their  leaves  have  paraJJel  veins,  the  floral  parts  have  a 
ternary  arrangement,  their  embryo  is  monocotyledonous, 
and  the  germination  endorJiizal. 

Dr.  Lindley,  in  his  Nixus  Flantarum,  and  other  works. 
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Class 

4.  Khizanthe^e,  form  anotlier  intermediate  class,  and  differ 
from  the  foregoing  in  having  cellular  Hsbuq  only,  imperfech 
spiral  vessels,  no  leaves,  distinct  but  imperfect  sexual 
apparatus,  and  acotyledomits  embryo. 

5.  Acrogena^,  have  cellular  tissue  chiefly  (rarely  vascular), 
leaves  or  fronds  with  a forked  venation,  or  entirely  leaf- 
less, no  flowers,  and  acotyledonous  embryo. 

Exogense  are  divided  into  three  sub-classes : 

1.  PoLYPETAL^E,  Containing  those  plants  which  have  the 
petals  of  the  corolla  separate,  and  two  verticils  of  floral 
envelopes,  or  if  only  one,  the  calyx  being  highly  deve- 
loped. 

% An  intermediate  sub-class,  containing  aclamydeous  plants  ; 
or  if  a calyx  be  present,  it  is  but  imperfectly  developed ; 
or  else,  if  there  are  two  or  more  verticils  of  floral  enve- 
lopes, they  are  herbaceous  in  texture. 

3*  M0NOPETAL.E,  containing  those  plants  Avhich  have  the 
petals  of  the  corolla  united  into  a tube  at  their  base. 

These  suh-elasses  are  again  resolved  into  several 
rfrouyos,  each  group  being  characterized  by  one  or  two 
important  points  of  structure.  The  groups  are  further 
subdivided  into  alliances,  containing  those  orders  which 
agree  in  the  principal  points  of  structure,  &c.  Orders 
are  collections  of  genera,  and  bear  the  same  relation  ta 
them  that  genera  bear  to  species. 

The  other  four  classes  do  not  require  division  into 
sub-classes,  but  are  arranged  at  once  in  groups  and  their 
subordinate  sections. 

To  give  an  example  or  two  of  the  principles  of  this 
natural  system: — the  common  buttercup  is  the  species 
cicris  of  the  genus  JRanunculus  of  the  oeder  Manun'^ 
enlace cs;  which  order  is  characterized  by  having 
its  floral  envelopes  in  fives,  and  by  having  its  sap 
•colourless. 

The  common  corn-poppy  is  the  species  rheas  of  tho 
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genus  I^ajpava,  of  tlie  order  Papaveracese,  whicli  order  is? 
characterized  h}^  having  a binary  division  of  its  floral 
envelopes,  and  its  sap  milky. 

But  the  two  orders,  Papaveracese  and  Eanunculace0e, 
belong,  with  a few  others,  to  an  alliance  termed  Ea- 
A^ALES,  comprising  herbaceous  plants  with  apocarpous 
fruits,  or  with  parietal  placentae.  Another  alliance, 
termed  Umbellales,  comprise  herbaceous  plants  having 
epigynous  flowers  arranged  in  umbels  and  fistular 
Btems. 

These  two,  Avith  four  other  alliances,  form  the  first 
group  Albuminosa:  of  the  sub-class  Polypetala?;  this 
group  being  characterized  by  an  abundance  of  albumen  in 
the  seed  of  all  the  plants  contained  in  its  various  sub- 
divisions. The  four  other  groups  Avhich  combine  with 
it  to  form  the  sub-class,  are  each  distinguished  by  some 
one  essential  character.  But  so  intricately  interwoven 
are  all  the  genera  of  plants,  and  so  utterly  impossible  is 
it  to  refer  them  to  Avell-defined  comprehensive  sections 
that  do  not  admit  of  any  exception  to  the  character 
belonging  to  it,  that  every  one  of  the  genera,  orders, 
alliances,  groups,  sub-classes,  and  even  classes,  pass 
into  one  another  by  some  intermediate  genus  AAdiich 
possesses  a character  of  each  section ; and  it  is  in  referring* 
these  doubtful  genera  to  neighbouring  sections,  or  in 
striving  to  frame  these  sections  so  as  to  avoid  as  much 
as  possible  these  refractory  genera,  that  leading  botanists 
differ. 

Until  the  relative  consequence  of  the  different  organs 
of  plants  is  better  ascertained,  it  is  impossible  to  knoAv 
the  degree  of  importance  of  any  peculiarity  of  structure: 
whether  it  ought  to  be  considered  the  result  of  a par- 
ticular mode  of  organization,  and  therefore  constant; 
or,  as  dependent  for  its  existence  on  the  mode  of 
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veg*etatioii  only  of  the  species,  and  therefore  liable  to 
variation. 

Botanists  have,  accordingly,  been  compelled  to  augment 
the  number  of  orders,  to  prevent  the  necessity  of  classing 
in  the  same,  plants  which  differed  in  particulars,  the 
relative  consequence  of  which  they  could  not  ascertain. 
At  present  the  number  of  orders  amounts  to  about  three 
hundred  and  twenty,  many  of  which  consist  of  one  genus 
only,  and  some  of  them  contain  more  than  a hundred 
genera.  Such  comprehensive  orders  require  subdivision, 
for  the  purpose  of  classification;  and  in  some  cases  this 
subdivision  is  founded  on  minutiae  of  structure,  which 
cannot  he  ascertained  without  a microscope,  and  a dis- 
secting-knife. 

Thus,  the  subdivisions  of  Cruciaceae  depend  on  the 
position  of  the  radicle  and  cotyledons,  in  the  embryo, 
and  this  must  he  ascertained  in  seeds  smaller  than  those 
of  stocks,  &c. 

This  liability  to  fluctuation,  and  to  indefinite  extension, 
is  the  principal  objection  to  the  system  of  natural  orders; 
hut  if  one  of  the  objects  of  all  classification,  that  of  an 
assistance  to  the  memory,  is  in  some  measure  sacrificed, 
the  importance  of  all  natural  arrangements  in  science,  in 
a philosophical  point  of  view,  more  than  atones  for  this 
defect. 

The  names  of  these  natural  orders  are  formed  from 
that  of  the  principal  genus,  by  adding  to  it  the  syllable 
ceae;  thus  the  name  of  the  natural  order  Magnoliacea3  is 
formed  from  Magnolia.  If  the  generic  name  end  in  a 
consonant,  some  change  is  made  in  its  termination,  so 
that  the  name  of  the  order  derived  from  it  shall  end  in 
aceae,  thus  the  order  Myrtacese  is  formed  from  Myrtus, 
Linaceae  from  Linuni,  &c. 

But,  in  several  cases,  the  name  of  the  natural  order  is 
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expressive  of  some  peculiarity  in  the  genera  which  com- 
pose it,  as  Leguminacese,  from  the  fruit,  a legume,  which 
the  plants  of  that  order  hear;  llmhellaceae,  from  the 
inflorescence  of  the  plants  composing  that  order;  Cruci- 
acea3  and  Stellace£e,  from  the  form  of  the  flower;  and  so 
of  others. 

It  would  he  uselesss  to  give  the  names  of  all  the 
orders  in  an  elementary  v/ork,  as  these  alone  would  con- 
vey no  information,  and  would  mislead  the  beginner  as 
to  the  true  nature  of  this  system,  which  does  not, 
properly,  admit  of  any  arrangement  of  the  orders  in  suc- 
session;  each  of  them  being  allied  to  many  others,  from 
all  but  one  or  two  of  which  it  must  be  separated  by  such 
an  arrangement.  And  these  affinities,  so  essential  to  the 
spirit  of  the  natural  systein,  can  only  be  learnt  by  long 
study  and  observation. 

To  give  the  learner  some  idea  of  the  manner  in  which 
orders  of  plants  are  described,  a short  account^  of  a very 
few  is  added;  he  will  thence  become  acquainted  with 
the  application  of  terms,  and  will  learn,  from  the 
mention  made  of  the  geography,  station,  and  uses  of 
each  order,  in  wffiat  w^ay  botany  is  now  applied,  and 
how  important  a general  knowdedge  of  it  is  to  most 
persons. 

Among  these  orders,  the  learner  will  find  two  sub- 
orders, Poniese,  Amygdalese,  very  nearly  related  to  each 
other,  and  Avhich,  till  lately,  w^ere  included  in  a more 
comprehensive  one,  namely,  Eosacese ; by  comparing 
these,  he  will  see  on  what  differences  of  structure  separa- 
tion of  orders  in  the  natural  system  takes  place,  and  will 
thus  gain  an  insight  into  the  kind  of  difficulties  he  will 
have  to  contend  with  in  stud^dng  tire  science. 

* Principally  abridged  from  Professor  Lindley’s  Introduetion  to  the 
Natural  Sjstem  of  Bota',nf. 
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Class  I.— EXO^ENiE. 

Sub-class,  Polypet-e;  Group,  Alhiinilnoscv ; Alliance, 
UmhelUdca. 

Umbellace.e. — Calyx,  superior,  entire  or  five- toothed,  often 
obsolete ; xyetals  inserted  on  the  outside  of  a fleshy  disk,  (xstd 
X at  ion  imbricate;  stamens  five,  alternating  with  the  petals; 
ovarium  inferior,  two-ceiled,  two-seeded,  crowned  by  a double 
fleshy  disk,  two  distinct  styles,  with  simple  stigmata ; fruit  a 
cremocarp,  of  two  carpella;  seed  usually  adhering  to  the 
pericarp ; embryo  minute,  at  the  base  of  a horny  albumen, 
radicle  pointing  to  the  hilum.  Herbaceous  plants,  with  fistular 
furrowed  stems,  leaves  usually  divided,  and  sheathing ; iniio- 
rescence  an  umbel,  generally  surrounded  by  an  involucrum. 

Chiefly  found  in  northern  climates,  and  much  more  abundant 
in  the  old  than  the  new  world;  station,  groves,  thickets, 
marshes,  and  waste  places;  forty-two  genera  are  natives  of 
Britain. 

Alany  plants  in  this  order  are  highly  poisonous,  and  from  the 
resemblance  of  the  leaves,  &c.,  of  different  species,  fatal  mis- 
takes have  been  made  ; hemlock,  fool’s  parsley,  water-drop v/ort, 
v/ater-parsnep,  and  cow-bane,  may  be  cited  as  ijoisonous  species, 
indigenous  to  our  own  country.  Yet  many  genera,  especially 
when  cultivated,  afford  wholesome  and  pleasant  food,  as  the 
carrot,  celery,  parsley,  samphire,  skirret,  parsnep,  earth-nut. 
The  fruit  of  the  whole  tribe  is  innocent  and  aromatic,  as  cara- 
way, coriander,  &c.  Opoponax,  asafoetida,  gum-ammoniac, 
and  gpJbanum,  used  in  various  ways  as  medicine,  are  obtained 
from  plants  of  this  order. 

Principal  Genera  ; — Pastinaca,  Baucus,  Conium,  Sanicula, 
Crithmum,  Smyrnium,  Hydrocotyle,  Astrantia,  &c.  The  genera 
Eryngo  and  Didiscus,  are  singular  for  having  blue  flowers,  white 
being  the  common  colour,  and  but  few  yellow. 

Group,  Parietosce;  Alliance,  Cruciales, 

Crl'CIFer^. — Calyx  mioxior,  of  four  deciduous  sepals;  cesti- 
vation  imbricate;  petals  four,  alternate  with  the  sepals; 
stamens  six,  tetradynamous,  the  two  shorter  lateral  with 
respect  to  the  axis ; dish  with  green  glands ; ovarium  supe- 
rior, unilocular,  with  parietal  placentae,  usually  forming  a 
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false  dissepiment,  witli  two  stigmata,  opposite  them ; fruity  a 
siliqna  or  silicnla,  dehiscing  by  two  valves  separating  from  the 
repliim,  or  indehiscent;  seeds  hanging  alternately  to  each  of 
the  placentae,  without  albumen,  radicle  folded  on  the  cotyle- 
dons in  various  ways.  Herbaceous  2}lants,  seldom  shrubby 
ones,  and  either  annual,  biennial  or  perennial,  with  alternate 
leaves,  flowers  generally  either  yellow  or  white ; inflorescence 
various. 

Principally  European,  but  also  found  in  most  other  parts  of 
the  world ; 640  species  belonging  to  the  temperate  zones,  222 
to  the  frigid,  and  only  30  to  the  tropics,  and  those  in  moun- 
tainous regions.  Thirty-three  genera  are  indigenous  to  our 
(jountry.  Stations  very  various,  sea-side,  marshes,  ponds,  waste- 
ground,  old  walls,  and  open  plains. 

The  plants  of  this  order  are  uniformly  innocent,  though  often 
pungent ; they  contain  a great  deal  of  azote,  a chemical  ^principle 
more  peculiar  to  animal  than  vegetable  bodies ; hence  arises  the 
foetid  smell  of  these  jdants  when  decaying.  Mustard,  cress, 
horse-radish,  turnips,  cabbage,  brocoli,  sea-kale,  cauliflower, 
water-cress,  &c.,  are  used  as  food,  and  are  considered  antiscor- 
butic ; the  scurvy-grass,  one  of  the  horse-radish  genus,  receives 
its  name  from  this  property.  Except  mustard-seed,  used  un- 
ground in  some  cases,  few  medicines  are  derived  from  Cruciacese. 
The  seeds  generally  abound  in  oil,  extracted  from  some  species 
by  grinding,  for  use  in  arts  and  manufactures,  as  for  example 
rape-seed  oil. 

Principal  Grenera : — Cheiranthus,  Nasturtium,  Lunaria,  Coch- 
learia,  Brassica,  Sinapis,  Raphanus,  Crambe,  &c.,  &c. 

Group,  Apocarposee;  Alliance,  Rosales. 

Rosacea. — Calyx  with  four  or  five  teeth,  the  odd  one  pos- 
terior or  next  the  axis,  with  a disk  lining  the  tube,  or  surround- 
ing the  orifice  ; petals  five,  equal,  perigynous ; stamens  indefinite 
in  number,  inserted  into  the  calyx  within  the  petals;  ovaria 
superior,  sometimes  solitary,  one -celled,  either  distinct,  or,  in 
some  genera,  cohering  into  a many-celled  pistil,  styles  lateral, 
and  stigmata  simple ; fruit  either  a cynarrhodum,  an  eteerio,  or 
follicular;  seeds  suspended,  embryo  pointing  to  the  hilum, 
hardly  any  albumen;  herbaceous  plants  or  shrubs,  leaves  alter- 
nate, compound,  with  two  stipulge. 

Chiefly  found  in  temperate  or  cold  northern  climates ; very 
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few  vvitliiii  tlie  tropics,  or  in  the  southern  hemisphere ; fourteen 
British  genera. 

The  whole  order  is  innocent ; the  plants  generally  contain  an 
astringent  principle,  which  renders  some  of  them  useful  medi- 
cinally, and  others  for  tanning ; but  they  are  more  known  as 
beautiful  flowers;  the  strawberry,  raspberry,  blackberry,  &c., 
are  pleasant  and  wholesome  fruits. 

Principal  Grenera  : — Potentilla,  Fragaria,  Eosa,  Eubus,  Spirasa, 
Brayera,  Dryas,  Commarum,  &c.  &c. 

Sub-order  Pome^ — dilfering  from  the  last,  principally,  in 
the  adhesion  of  their  ovaria  to  the  sides  of  the  calyx,  and  to 
■each  other ; fruit  a pome ; seeds  ascending,  and  not  pendulous, 
and  placed,  where  there  are  two,  side  by  side,  and  not  over  each 
other,  as  they  are  in  Eosaceae ; trees  or  shrubs  with  alternate 
stipulate,  compound,  or  simple  leaves;  inflorescence  terminal 
cymes,  flowers  white  or  pink. 

Entirely  in  the  northern  hemisphere,  with  the  exception 
of  one  species  in  the  Sandwich  Islands.  Four  genera  in 
Britain. 

The  fruit  wholesome  and  agreeable ; the  apple,  pear,  medlar, 
quince,  service,  are  examples ; while  the  wood  of  the  pear  and 
beam -tree  are  used  for  difterent  purposes;  and  the  bark  of 
one  genus,  Photinia,  is  employed  as  a scarlet  dye  in  the  East ; 
the  common  hawthorn,  the  fruit  of  which  is  the  haw,  is  known 
to  every  one. 

Principal  Genera : — Pyrus,  Mespilus,  Cydonia,  Cotoneaster, 
Amelanchier,  &c. 

Sub-order  Amygdale^. — Calyx  deciduous;  orarium^  soli- 
tary, superior,  one-celled,  with  two  pendulous  ovula;  fruit  a 
drupe ; trees  or  shrubs,  leaves  simple  and  stipulate,  but  in  other 
xespects  agreeing  with  Eosace^. 

Like  the  last  orders,  confined  to  northern  climates,  with  the 
•exception  of  one  species  found  in  the  West  Indies,  and  another 
in  Mexico,  on  hot  dry  plains. 

Less  innocent  than  Eosacese  and  Pomeae,  to  which  they  are  so 
closely  allied,  from  abounding  with  hydrocyanic  acid,  chiefly 
found  in  the  leaves  and  seeds,  and  to  such  an  extent  in  some 
species,  as  to  be  fatal  to  animals  which  chance  to  eat  them. 
The  fruits,  the  almond,  peach,  cherry,  and  plum,  are  delicate, 
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tliongli  not  very  wliolesome  food ; tlie  leaves  of  tlie  sloe  (Prnnns 
spinosa, ) and  the  wild  cherry  (Cerasiiis  avium),  are  sometimes 
used  to  adulterate  tea,  and,  from  a variety  of  the  last,  the  cele- 
brated liquor,  called  kirschen-wasser  (cherry -v^a, ter),  is  ]3repared. 
The  bark  of  several  species  is  medicinal. 

Principal  Genera  : — Prunus,  Cerasus,  Amygdalus. 

Leguminace^. — Calyx  five-toothed,  inferior,  the  odd  seg- 
ment, anterior,  or  farthest  from  the  axis;  corolla  papiliona- 
ceous, rarely  regular ; stamens  definite  or  indefinite,  perigy- 
nous,  either  distinct,  monadelphous,  or  diadelphous;  ovarium 
superior,  one-celled,  many  seeded,  style  and  stigma  simple ; 
fruit  a legume,  or,  rarely,  a drupe ; seeds  occasionally  with  an 
arillus;  embryo,  exalbuminous,  cotyledons,  either  remaining 
underground  or  appearing  above,  in  germination;  herbaceous 
plants,  shrubs,  or  large  trees,  with  alternate  stipulate  compound 
leaves ; leaflets  also  stipulate : inflorescence  usually  axillary, 
but  various. 

This  order  is  allied  to  a great  many  others ; and,  in  studying 
these  relations,  botanists  have  derived  a considerable  accession  to 
their  knowledge  of  the  natural  affinities  of  plants.  Its  very 
intimate  connexion  with  Itosacese  is  all  that  can  be  here  pointed 
out ; physiologically  considered,  the  difference  of  the  position  of 
the  odd  segment  of  the  calyx  is  the  only  one  by  which  the  two 
can  be  distinguished.  One  genus  of  this  order,  Detarium,  has 
a drupe  for  its  fruit,  and  Mimosa  has  a perfectly  regular  corolla ; 
in  consequence  of  these  anomalies,  the  order  is  now  subdivided, 
and  there  are  three  sub-orders  formed  out  of  it  beside  the  prin- 
cipal one. 

They  are  found  in  all  parts  of  the  world,  but  very  unequally 
divided;  1600  species  growing  in  the  tropics,  1300  in  the 
northern  temperate,  and  500  in  the  southern  temperate  zone. 
Twenty  genera  a, re  British. 

This  extensive  order  is  not  less  important  to  mankind,  gene- 
rally, for  its  utility  or  beauty,  than  interesting  to  the  botanist. 
The  pea,  bean,  harico,  vetch,  liquorice,  clover,  saintfoin,  lu- 
cerne, &c. , are  cultivated  as  food,  either  for  man  or  for  animals 
in  his  service ; the  tamarind,  when  preserved,  is  a well-known 
sweetmeat.  Logwood  and  the  rose-woods,  Brazil,  and  the  locust- 
tree  woods,  as  they  are  termed,  are  useful  and  beautiful  timber. 
Indigo,  the  most  important  of  all  dyes,  gums — arable,  traga- 
canth,  kino,  dragon,  lac,  and  numerous  medicinal  drugs,  of 
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wliicli  senna  is  tlie  most  noted,  are  produced  from  species  of 
Leguminosse. 

Generally,  the  order  is  innocent,  if  not  wholesome ; but 
some  genera  are  very  dangerous ; the  seed  of  one  species  (the 
chickling-vetch)  of  the  sweet-pea  genus,  is  employed  on  the 
continent  to  mix  with  corn,  and  when  used  in  too  great  a 
quantity  produces  a paralysis  of  the  limbs,  so  that  in  some 
countries  its  use  is  forbidden.  The  seeds  of  the  laburnum, 
and  the  roots  of  some  sensitive  plants,  and  mony  other  genera, 
ane  also  poisonous.  The  tonquin-bean,  so  well  known  for  its 
fragrance,  is  the  seed  of  Dipterix  odorata.  The  bark  of  some 
species  of  Acacia  is  becoming  of  importance  in  commerce  for 
tanning. 

For  beauty,  the  large  scarlet  racemes  of  the  Amherstia 
nobilis]  are  almost  unrivalled,  while  the  sweet-pea,  cercis, 
glycine,  sophora,  clitoria,  and  a multitude  of  others,  ornament 
our  gardens  and  hot-houses ; and  the  commons  of  our  native 
country  are  made  lovely  by  the  humble  and  Avell -known  gorse 
and  broom. 

Principal  Genera  : — ■ Pterocarpus,  Phaseolus,  Stizolobium, 
Pisum,  Vicium,  Lathyrus,  Acacia,  Cytisus,  Hedysarum,  Medi- 
cago,  Indigofera,  Trifolium,  Spartium,  Ulex,  Genista,  &c. 


[Group,  Syncarposce;  Alliance,  Eiq^horbialed. 

Euphokbiace^.,  Monoecious  or  Dioecious.  — Calyx  lobed, 
inferior,  v/itli  various  glandular  appendages,  but  wanting  in 
some  genera ; male  flowers  with  definite  or  indefinite  stamens, 
either  distinct  or  monadelphous ; female  flowers^  ovarium  supe- 
rior, sessile,  or  stalked,  two,  three,  or  more  celled,  one  or 
two  ovules  in  each;  styles,  as  many  as  the  cells,  in  some 
separate,  sometimes  combined,  and  in  others  wanting;  fruit 
of  two,  three,  or  more  cells,  separating  with  elasticity  from  a 
common  axis;  seeds  with  an  arillus,  embryo  enclosed  in  a 
fleshy  albumen;  treeSy  shrubs,  or  herbaceous  plants,  often 
abounding  with  an  acrid  milky  juice,  leaves  either  opposite  or 
alternate,  rarely  compound,  and  commonly  stipulate;  inflo- 
rescence axillary  or  terminal,  usually  with  bracteac,  enclosed 
within  an  involucrum. 

This  order  is  very  puzzling  to  beginners,  who  frequently 
mistake  its  two  or  three-leaved  involucrum  for  a calyx,  and 
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are  surprised  to  find  two  or  three  distinct  pistilla  enclosed 
within  it;  it  is  hence  a very  instructive  object  of  study  to 
learners. 

This  is  a very  extensive  order,  abounding  in  tropical  Aine- 
xica,  and  at  the  Cape  of  Grood  Hope,  where  the  genera  re- 
semble cacti  in  appearance,  but  have  no  other  relation  to 
them  there  are  only  three  genera,  containing  sixteen  species, 
in  Britain. 

The  order  affords  little  food  to  man,  except  cassava,  j)repared 
from  the  root  of  the  J atropha  manihot ; but  there  are  few  from 
which  he  derives  so  many  medicinal  substances ; of  the  genera 
furnishing  these,  Croton,  Buxus,  Crozophora,  Euphorbia,  and 
Eicinus,  the  latter  yielding  from  its  seeds  castor-oil,  may  be 
mentioned.  The  caoutchouc,  or  Indian-rubber,  though  obtain- 
able from  other  plants,  is  produced  most  abundantly  from  those 
of  Euphorbiacese.  The  box-tree,  as  affording  a wood  now  so 
extensively  employed  in  the  fine  arts,  would  alone  entitle  it  to 
notice  in  any  hook:  it  may  be,  perhaps,  worth  mentioning, 
that  the  box  used  as  borders  to  flower-beds  is  a variety  of  the 
same  species. 


Sub-class  Monopetal^. 

Group,  Aggregosce ; Alliance,  Asterales. 

CoMPOSiTACEiE.  • — Calyx  superior,  closely  adhering  to  the 
ovarium,  its  limb  either  wanting  or  membranous,  feathery  or 
hairy  (pappus) ; corolla  usually  deciduous,  either  ligulate  or 
funnel -formed,  and  four  or  five  toothed,  with  a valvate  cmtira- 
tion;  stamens  five  alternate  with  the  teeth  of  the  corolla,  and 
syngenesious ; orarium  inferior,  one-celled  and  one-seeded,  style 
simple,  two  stigmata  distinct ; fruit  a cypsele ; seed  exalbumi- 
nous;  herbaceous  2^la7its  or  shrubs,  leaves  alternate  or  opposite, 
exstipulate ; inflorescence  a capitule,  unisexual,  or  hermaphro- 
dite flowers  (florets)  inserted  on  a common  receptacle,  and  sur- 
rounded by  an  involucrum,  with  or  without  bractese,  when  pre- 
sent resembling  small  scales,  and  stationed  in  the  receptacle  at 
the  base  of  the  florets. 

* In  the  foreground  of  the  Frontispiece,  on  the  right  hand,  and  in  the 
middle,  are  seen  species  of  the  genus  Euphorbia,  which  may  be  compared 
with  the  cacti  near  them. 
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One  of  the  most  extensive  and  easily-recognised  orders  of 
plants,  and  the  only  one  fonnd,  without  exception,  in  every  part 
of  the  known  world ; but,  like  all  others,  in  very  different  pro- 
portions. Fifty-two  genera,  comprising  one  hundred  and  thirty- 
nine  species,  are  British. 

For  food  it  presents  lettuce,  succory,  endive,  artichokes, 
scorzonera,  salsafy,  cardoons,  and  Jerusalem  artichokes;  for 
medicine — chamomile,  wormwood,  tansy,  colt’s-foot,  leontodon, 
elecampane,  and  many  others.  A narcotic  ]principle  is  found, 
resembling  opium,  in  one  principal  section  of  the  order  (Cicho- 
racese),  which  has  all  its  florets  ligulate ; it  is  for  this  reason 
persons  find  themselves  sleepy  after  eating  much  lettuce,  which 
belongs  to  it. 

An  order  of  plants  (Dipsaceae),  very  nearly  allied  to  this,  is 
remarkable  for  containing  the  genus  of  which  the  fuller’s -teasel 
is  a cultivated  species. 

Principal  Gfenera ; — Tragopogon,  Scorzonera,  Lactuca,  Leon- 
todon, Beilis,  Senecio,  Aster,  Sigisbeckia,  Helianthus,  Dahlia, 
Zinnia,  Carduus,  Cynara,  and  Cnicus. 

Gfroup,  Labiosce;  Alliance,  Labiales. 

Labiate. — Calyx  tubular,  inferior,  persistent,  with  five  or 
ten  divisons,  the  odd  segment  next  the  axis ; corolla  hypogy- 
nous,  monopetalous,  bilabiate,  the  upper  lip  either  whole  or 
bifid,  the  lower  larger,  and  three-lobed;  stamens  four,  didy- 
namous,  inserted  on  the  corolla,  sometimes  two  are  wanting, 
anthers  liable  to  great  diversities  of  form  and  construction  ; 
ovarium  deeply  four-lobed,  and  seated  on  a fleshy  disk,  each 
lobe  one-seeded,  style  proceeding  from  the  base  of  the  lobes, 
stigma  bifid;  fruit  one  to  four  achenia,  enclosed  in  the  per- 
sistent calyx : seeds  with  little  or  no  albumen ; herbaceous 
plantSy  or  under -shrubs,  stem  four-cornered,  with  opposite 
ramifications,  extipulate,  opposite  leaves,  with  receptacles  of 
aromatic  oil ; inflorescence,  opposite  axillary  cymes,  sometimes 
capitate. 

Grenerally  natives  of  temperate  regions  ; station,  dry  • situa- 
tions, rarely  marshes.  Twenty-one  genera  are  British. 

This  extensive  order  does  not  contain  a single  unwholesome 
species  ; many  are  pleasant  tonic,  cordial,  and  stomachic  herbs 
for  infusion,  or  for  condiments  to  food,  as  savory,  mint,  basil, 
sage,  ground-ivy,  thyme,  &c.  &c.  One  singula^r  property  pos- 
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sessed,  probably,  by  tbe  whole  order,  is,  that  it  abounds  in 
camphor,  especially  in  the  oils  of  sage  and  lavender ; besides 
their  utility,  many  genera  are  beautiful  additions  to  gardens,  as 
the  salvia  and  others. 

Principal  Gfenera  : — Lavandula,  Mentha,  Griechoma,  Mar- 
rubium,  Stachys,  Thymus,  Ocymum,  Scutellaria,  Salvia,  Pro- 
stanthera,  &c.  &c, 

CLASS  11.— OYMNOSPERM^. 

CoNACE^. — Flowers  monoecious  or  dioecious  ; males  monan- 
drous  or  monadelphous,  each  floret  consisting  of  a single  sta- 
men, or  of  a few  united,  collected  in  a deciduous  amentum, 
anthers  often  terminated  by  a crest ; females  usually  in  cones, 
sometimes  solitary ; ovarium  in  the  cones  spread  open,  resem- 
bling a flat  scale,  without  style  or  stigma,  and  arising  from  the 
axilla  of  a membranous  bractea,  in  the  solitary  flower  wanting  ; 
ovula  naked,  in  the  cones  in  pairs  on  the  face  of  the  ovarium, 
and  inverted,  in  the  solitary  flower  erect ; fruit  either  a stro- 
bilus,  or  a single  naked  seed  ; seeds  with  a hard  integument 
and  embryo,  in  the  middle  of  a fleshy  oily  albumen,  with  two 
or  many  verticillate  cotyledons  ; trees  or  shrubs^  with  a branched 
trunk,  abounding  in  resin,  leaves  linear  or  lanceolate,  with 
parallel  veins. 

Natives  of  very  different  climates,  but  principally  of  northern 
temperate  ones,  as  Europe,  Siberia,  China,  and  the  temperate 
parts  of  North  America,  where  the  species  are  most  abundant, 
and  the  genera  very  different  in  aspect  from  those  of  the 
southern  hemisphere.  There  are  only  five  species  indigenous  in 
Britain. 

There  is  no  order  of  plants  of  such  universal  importance  to 
man  as  this,  both  for  its  timber  and  for  its  juices  ; gigantic  in 
size,  hardy,  and  rapid  in  growth,  they  form  a considerable  por- 
tion of  every  natural  wood  or  artificial  plantation.  One  species 
in  New  Zealand  (Dammara  australis)  attains  a height  of  200 
feet,  and  yields  a light  firm  wood,  free  from  knots  ; but  the 
pines  of  North  America  are  sometimes  230  feet  high,  or  even 
more  ; of  these,  the  Douglas  pine  (Pinus  taxifolia)  is  said  to  be 
the  most  valuable  for  its  timber  ; the  trunks  are  from  two  to 
ten  feet  in  diameter ; it  is  introduced  in  this  country,  and  is 
gradually  spread  by  cultivation. 
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Tlieir  secretions  consist  of  various  kinds  of  resins ; oil  of  tur- 
pentine, common  and  Burgundy  pitch,  are  obtained  from  the 
Scotch  pine,  and  many  other  varieties  of  the  same  resinous 
fluids  from  other  species.  Spruce  is  obtained  from  the  branches 
of  the  hemlock-spruce,  a Canadian  tree.  The  bark  of  the  larch 
is  nearly  as  useful  for  tanning  as  that  of  the  oak ; and  the 
berries  of  the  common  juniper  are  used  for  flavouring  spirits. 
The  seed  of  many  species  are  fit  for  food,  but  the  fruit  of  the 
yew  is  poisonous. 

Principal  Grenera  : Pinus  Abies,  Taxus,  Juniperus,  Larix, 
Gupressus,  Podocarpus,  Araucaria,  Dacrydium,  &c. 

The  other  orders  belonging  to  Grymnospermse  are  Cycadacese, 
formed  of  two  genera  only ; Cycas  and  Zamia,  resembling  palms 
in  appearance,  but  both  exogenous  and  dicotyledonous.  Equi- 
setaceae  are  acotyledonous,  and  have  only  imperfect  sexual  or- 
gans ; it  is  one  of  the  transition  orders,  by  which  the  great 
classes  are  connected, 

CLASS  III,— ENDOG-EN^. 

Group,  Gynandrosoe. 

Orohidace^.  — Periantlh  superior,  sepals  three,  usually 
coloured,  the  odd  one  uppermost,  from  the  twisting  of  the 
ovarium;  petals  three,  usually  coloured,  of  which  two  are 
uppermost,  from  the  same  cause,  and  the  other,  called  the 
lip  (labellum),  is  usually  lobed,  and  differs  in  form,  colour,  or 
size  from  the  rest,  and  is  often  spurred  (see  p.  51) ; stamens 
three,  united  in  a central  column  (gynandrous),  the  two  lateral 
usually  abortive,  and  the  central  one  perfect,  or  just  the  re- 
verse ; anther  either  persistent  or  deciduous ; pollen  either 
powdery  or  cohering  in  granular  or  waxy  masses;  ovarium 
one-celled,  with  three  parietal  placentae ; style  forming  part  of 
the  column  of  the  stamens ; stigma  a viscid  space  in  front  of 
the  column ; fruit  usually  a capsule,  dehiscing  by  three  valves, 
sometimes  baccate ; seeds  numerous,  testa  loose  and  reticu- 
lated, no  albumen,  embryo  a solid  undivided  fleshy  mass ; her- 
haceous  plants,  either  steinless,  or  forming  a kind  of  tuber 
above-ground,  or  sometimes  with  a true  stem;  roots,  in  the 
herbaceous  species,  fleshy,  divided,  entire  or  fasciculate ; 
leaves  simple  and  entire,  sometimes  articulated  with  the  stem ; 
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inflorescence  terminal  or  radical  spikes,  racemes  or  panicles, 
occasionally  solitary. 

Natives  of  almost  all  countries,  except  very  cold  or  very 
dry;  station,  moist  skady  places,  meadows  or  marshes;  most 
abundant  in  hot  damp  places  in  South  America,  East  and  West 
Indies,  and  tropical  islands ; there  are  thirty-seven  British  spe- 
cies ; — there  are,  probably,  not  less  than  fifteen  hundred  species 
altogether. 

Though  interesting  to  the  botanist  for  their  anomalous  struc- 
ture, and  to  all  lovers  of  nature  for  their  beauty,  these  plants 
are  of  little  use,  in  the  vulgar  meaning  of  the  word ; for,  except 
salep,  which  is  prepared  from  the  roots  of  the  Orchis  mascula, 
and  vanilla,  which  is  the  fruit  of  a West  Indian  species,  used  in 
flavouring  chocolate,  man  derives  neither  food,  clothing,  nor 
medicine  from  them ; but  that  mind  must  be  very  uncultivated 
that  is  not  touched  by  the  fairy-like  appearance,  and  the  silent 
jpoetical  retreats  of  this  lovely  order. 

Principal  Oenera ; — Spiranthes,  Epipactis,  Ophrys,  Den- 
drobium,  Eenanthera,  Cypripedium,  Oncidium,  Orchis,  Corai- 
lorrhiza,  &c.  &c. 


Grroup,  Glumosce, 

GrRAMiNACEiB. — Floicers  usually  hermaphrodite,  sometimes 
monoecious  or  polygamous,  not  surrounded  by  calyx  or  corolla, 
but  by  bracteae,  of  peculiar  forms  and  names  (see  page  54) ; 
glumes  usually  two,  alternate,  usually  unequal,  sometimes  soli- 
tary ; jgalem  two,  alternate,  the  outer  one  simple,  the  inner  one 
composed  of  two,  united  by  their  edges ; scales  two  or  three, 
sometimes  wanting ; stamens  hypogynous,  one,  two,  three,  four, 
six,  or  more  in  number,  anthers  versatile ; ovarium  simple, 
styles  two,  rarely  one  or  three,  stigmas  feathery ; fruit  usually 
a caryopsis,  embryo  lying  on  one  side  of  a farinaceous  albumen  ; 
herbaceous  plants,  with  a fibrous  or  bulbous  rhizoma ; fistular 
culm,  with  solid  knots,  covered  with  a coat  of  silex  ;*  alternate 
sheathing  leaves,  the  sheath  slit ; inflorescence,  flowers  collected 
in  little  spikes,  called  locustcB,  arranged  in  spikes,  racemes  or 
panicles. 

Found  wild  in  all  countries  and  all  climates ; in  the  tropics 

* The  earth  of  which  flint,  rock-crystal,  agate,  &c.,  arc  composed,  is 
so  called. 
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some  species  are  of  great  size,  fifty  to  sixty  feet  higli;  witli 
respect  to  their  distribution  by  cultiyation,  the  earth  may  be 
regarded  as  divisible  into  five  provinces,  of  rice,  of  maize,  of 
wheat,  of  rye,  and  of  barley  and  oats ; there  are  fifty-six  British 
genera. 

If  the  last  order  is  more  attractive  for  its  beauty  than 
celebrated  for  its  utility,  that  of  the  grasses  on  the  contrary, 
considered  in  the  latter  point  of  view,  surpasses  all  others,  if 
the  number  of  human  beings  dependent  on  it  for  existence  be 
made  the  standard ; and  rice  will  in  this  case  claim  the  first 
place  in  the  order.  The  G-ramine^  are  wholesome  and  nutri- 
tious, the  whole  plants  to  animals,  and  their  fruit  to  man ; 
and,  if  only  a few  are  cultivated,  it  arises  from  the  circum- 
stance of  the  greater  size  of  the  seed  of  those  species  furnish- 
ing the  largest  quantity  of  nutriment  in  the  same  space ; one. 
exception  to  their  wholesomeness  must,  however,  be  made  in 
Lolium  temulentum,  a species  of  darnel,  which  is  injurious, 
growing  wild  in  many  parts  of  England.  Besides  the  farina- 
ceous albumen  of  their  seeds,  the  plants  of  most  generally  con- 
tain a great  deal  of  sugar,  to  the  presence  of  which,  in  abun- 
dance, in  the  sugar-cane,  man  is  indebted  for  that  important 
addition  to  his  luxuries,  and  in  the  barley,  for  a very  con- 
siderable part  of  his  drink,  in  this  and  other  countries.  The 
quantity  of  silex,  or  flint,  in  the  cuticle  of  some  species  is  so 
great,  that  wheat  and  barley- straw,  and  some  others,  will  melt 
before  a blow-pipe  into  a perfect  glass.  Many  species  are 
subject  to  a peculiar  disease,  and  when  in  this  state  are  very 
poisonous ; the  ergot  of  rye,  as  it  is  called  when  that  plant  is 
thus  attacked,  has  lately  been  found  to  be  a most  beneficial 
medicine  in  particular  cases ; the  ergot  of  maize,  in  America, 
produces  a loss  of  the  hair,  and  even  the  teeth,  of  persons  or 
animals  who  unguardedly  feed  on  it. 

Principal  Genera : — Saccharum,  Triticum,  Avena,  Sorghum, 
Hordeum,  Milium,  Oryza,  Zea,  Poa,  Bambusa,  &c. 


In'  conclusion,  the  learner  may  be  reminded  that  in  this 
study,  little  real  knowledge  can  be  acquired  from  book- 
alone.  Natural  history  is  essentially  a science  of  observa 
tion  j elementary  works  on  the  subject  can  scarcely  do  more 
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than  direct  a beginner  in  the  best  method  of  observing 
nsefuUj  and  accurately;  and  this  remark,  perhaps,  is 
more  applicable  to  Botany  than  to  many  other  branches 
of  the  science.  Without  a careful  comparison  of  each 
part  of  a plant  described  in  a hook,  with  a living  speci- 
men, however  clear  that  description  may  he,  it  will  he 
impossible  for  the  pupil  to  comprehend  it  distinctly ; and 
this  delightful  portion  of  natural  history,  if  its  acquisition 
he  attempted  within  doors  only,  will  become  dry  and  un- 
instructive,  instead  of  being,  as  it  is,  when  rightly  pur- 
sued, under  the  guidance  of  ITature  herself,  a source  of 
inexhaustible  wonder,  and  ever-new  pleasure. 

Wild  flowers  should  he  selected  for  examination,  nor 
can  those  persons  who  are  inhabitants  of  large  towns  find 
any  difficulty  in  procuring  them ; for  an  hour’s  walk  vfill 
bring  those  who  live  in  the  heart  of  London  itself,  within 
reach  of  more  species^  than  wiU  he  sufficient  to  make 
them  thoroughly  acquainted  with  all  the  technical  part  of 
the  study.  Nature  is  an  economical  and  accessible  in- 
structress, and  every  walk  taken  in  the  fields  for  recrea- 
tion, may  he  made  a lesson  in  botany  to  the  eager  and 
active  learner. 

It  must  he  further  remarked,  that  the  humblest,  and 
in  common  opinion,  the  ugliest  flower  that  grows  upon  a 
heap  of  rubbish  on  a road-side,  will  be  found  by  the 
botanist  to  contain  within  it  so  much  beauty  and  instruc- 
tion as  amply  to  repay  him  for  his  pains  in  its  examina- 
tion. 

But  the  following  plants,  which  are  easily  to  be  pro- 
cured in  flower  by  any  one  in  spring  or  summer  are 

* Certainly  not  less  than  two  hundred  very  distinct  and  obvious 
species  of  phsenogamous  plants  may  be  gathered  within  a circle  of  five 
Indies’  radius,  having  8t.  Taul’s  for  its  centre. 
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recommended  for  study  to  the  beginner  in  this  country, 
as  types  of  very  distinct  natural  orders. 

Eanunculus ; corn  poppy ; Shepherd’s  purse ; and  wild 
cabbage,  or  a single  stock ; Heart’s-ease ; Mallow;  St. 
John’s  wort ; common  Lychnis,  or  a single  pink ; wild 
Geranium  and  stork’s  hill ; Sweat  pea  or  Scarlet  bean ; 
Dog-rose ; Blackberry  or  bramble ; willow  herb ; Cow- 
parsley;  Goose-grass;  Sun-bower;  Leontodon  and  Thistle; 
Borage  or  Comfrey;  Bind- weed;  common  Nightshade; 
Primrose ; Foxglove ; Sage,  or  mint,  or  ground  ivy ; 
common  dock  ; Chenopodium ; Euphorbia ; Chesnut ; 
Willow ; Arum ; rushes ; Wild  Garlic  or  common  onion ; 
Yellow  Iris  ; and  any  grasses. 

A good  plain  magnifying  glass  will  he  necessary  for 
examining  the  minute  parts  of  the  flowers;  hut  a very 
considerable  degree  of  proficiency  may  he  made,  before 
the  learner  requires  any  other  instrument  than  a com- 
mon pen-knife  and  a needle.  In  short,  if  the  will  of 
acquiring  knowledge  is  hut  present,  few  studies  can  he  so 
cheaply,  so  pleasantly,  and  so  usefully  attained  as  botany, 
and  without  that  will,  in  this,  as  in  every  other  science, 
instruction  is  vain. 


ALPHABETICAL  LIST  of  the  Principal  PLANTS,  or  their  PRODUCE,  useful  to  man;  with 
their  Botanical  Names,  and  their  Classification  in  the  two  Principal  Systems. 


13G 


THE  EOTAKICAL  NAMES  AND 


^ cS  c$  ^ 

^ i i i 

S ® o ® -2  ® ® ‘2 


SP 


tuo  *' 

o H &j0 

w ^ a'  o 

8 S 8 8|.$  oS 


® S M . 


g § S 

. .lol’ 

" is| 

- «■ 

D CD  ® S 

P,  S 2 ® ' 

c3  o o < 

a>  J3  ^ ra  c 

■^‘3  3 S f 


) o 


. PI'S!  §1  i'ai  i|  1=3  g 6 a-a  o.g  : 

llllllll  i i 


CD  I 3 

S M d ® 

S « s|.|l|  l.3-i'l:3 
2^  ® ; 


^-S 

-v  ® ^ 2 m M 02  d A =s  Pm  3-  2 
d 2 P'S  g ce  § g M P “ g 

g§g|i11a^li|g| 


p 

g i ^§^2 


® H 

1^1  - o?|l  II 

■ IS'SlsIllI  silsl' 

’^TnR^R^^^HfMWcccnc^c^cgca 


CLASSinOATIOK  OF  PLANTS.  137 


9 d 


s^gsgs  -•RggSigSSai'S 

S §,«  g.S  S S’SI  &g  I B S I g 
« S's  g.g|  |^f.S.g  I as  s.s 


3 flrC  cu 

0,4)  Q,0-4J  ^ HIT'^ 

_aj  ^ J5  ^1=5  <y 


“ 4J  4) 

S § ^ , 

S ; 


jB  O (?3  o ^ o .':S  •«•;::  K - 

^ ci.g  o.Sis^'S'S  9i 

i=3i|llll|.s“ 

3 a i3  ^ ^ H & & d ! 

D 'o  ^ ^ r'^  ^ ' 

Q p 02  1-1 P <1  H o q 


fl  !S 


^'S'3,-1  ^ sep 
^ ^i>_g  d:S  w-S 

asf  |.8S|  gl 

esa)4).3rcS®?Sf:S4) 

PPPPPPP^PP 


s.a 


’§  ^ 

CO  d 

d f-i 
.^_a  lo 

' ^ o'* 

g d &X) 


13 

d o 


I'd 


S-S 

^ c3  d fl 

d 2 d o '-'.M 

o " bi;  02  02 

^ ^ S 

?H  sp  O W *1)  ?-( 

<1pP3pPPP 


^ 4> 

d A 

d §-^ 

^ J o 
s ii 

2 n^1 

O » 

rd^  2 


i|ii 

o P-'-o  d 'd 

■p  ”.s  § « 

d®^gdddSgd 
cudg.ydS^^di:^; 

ddddc3dt>-s42^d^ 

<1  P Q Q P <1 Q P A <1 1- 


^ Sc'^  '53  S S 

'i|S| 

rS  9 02^ 


J i 2 

11^ 

s|j§ 

go^ 

d 4) 


id 

, 2 2 ^ 


rp 


I ^ d 


do  O 

■do  42 

d O ,H  ^ 

2„  2„5^A  o^  S ^2  dH 


£ Sodo^-g'*  'P  g i'2  0-3^4^  ^ 
22difdiHd?^doogg^Pl!o;So  S S d^p^S'2"2  2 
WWWWWWWPPPWWPPpqpppppppQPPQQPOP 


^ giP 

d 9 5'S 

i|3^ 

W M d^ 
d d d 42 

pppp 


138 


THIS  BOTAKICAL  KAMES  AND 


OS  rH  P 


i .3  (D  3 O 
) w o 5^ 

l|ii| 

lOpQp 


•M  3 g d 2 § <- 

ipo|j§jgog^^i 


S 3 ^ 2 T ® 


:l>8  8 ® 

2 g 

^ o ti.  i 2 © 


tl&ip  I gSs|lsll-g|  ill 

©§s§g.feggggg§SH;so-ri-^+^teg 

'®^pdrdr9.3.1^,5rSr2o  O O O O OO  O 2 U d 3 — — -r-,  -4^ 

QOOQUOQOQQOQQ^^^^^QQQQQQQQpPPlPSpqSSpR 


■3's  « 21:1^1  i 


CIASSII'ICATIOK  OP  PLANTS. 


189 


H '3  cS  cS  i:a  c3 

' ‘3 ’a 'a 


bjo  S’  y bfi  ^ 
cSOSoHOOOO 

''  scS  § bg  s g s 


•S  -a 

f-^  ^ X 0£ 

sS-tllSg 

•g  p)  -Tj  -2  -a  o o 

S.rH-r-r3  g § rrt np  np  fTj  np 

|8§§|i1|a|ii 

r^^OO^X^fnSoWQH 


.a  =« 


La  s 


J ce  O riJ  2 g 
o"  O 'd  P p ‘fl 

I II  |.^s  J 

3 g ^'o'p 
p^.^.g  g p.g  g.g  g-^ 
.grgr§  p^g.g  p ^.g 

a a-al  g.g  i §-^.2 


S 8 ^ 

e^ll 

o'p  a 

4-5  Pm  p 

g O 
<lQO 


i § 8 

lill 

1|S§ 
''iff  I 


&® 

-ts 

•'^  be 

g o 


8 g 

O)  rP 

a 

c^  O 
p 

• P u 
pOD 


si  8 a § § 8 afi^  § 8|  2 

Sr§  I ^-1  O d'o  S a O 

,.go.gp®^ggp^g^gog 


S oi  2 o 

^ g 

y.g  p o 

P P2  r ■ - 

^ p I 

tfps; 


-^i  i i 

o)  R a a 
fH  cu  3J  V bD 

pbX)bfl„t«0 

'piOO  •>0.)M  ''''•^‘' 

M ^ S 
1 § - .a  s' 

I^iiii . .ff 

a 1 1 1 V ^ S § i 8 

gg’gospsaa® 

§-aa^Sojg-3o 

rlHPOipg^gag 

3 ci  be  p bD  a 03  a 

.2  fH  Ol-Pr^OubM  !4|  O 

P P o <i  Q g <i  O 


a ® 
Sal 

.bc3 


1 1 i 

2 'm  8 e8 


S'®  s j p 

•d  ^±-s 
g «2  2f  ” 


m=h-5  s s g.e:s  II 


sis| 

-<-3  X Dj 

o 55 


g ??  P P ■ U g ; 

.2  o-P.Pvp  P? 
- QPPp0b< 


p 


.2  ^ 

.g 

|c§’3|ga^|-a|--g^g 

® 5-4  2 ^ a ^ ^ p ^ 8-2  S.g-a  P'p 

a ® Sop-g  o g § o g;s-|  p p.g  ^cS-^-d^ 

■|t$l  sIlUl  1 1 i I gill  aaill 

®.grs  g-s  o p o^  § 


&:a  8 


'TjD.O  55.gm'’SaaPPrPi^^pjQ4g  P'^ipPpaT,-,'-' 
' H PiP  ijJOM  p PmP  ^ ®gi^  P pp  ~ ® a 02  a P & 2 

g i a g.g  8 ggg^p'^ssisg^gg  o'l^^  8:^  p p 


^ =3 

i I ® p 2 

prOilao^®p 


PhPpP 


§ p 

r8  ® a 
P 4=  ^ 


^CQ 

^4  r-^  M ^ l-a  a 

Pli  d P P ® O P 
W M P 1^  P P 


THE  BOTAIiTICAIi  ITAMES  AIS"!) 


CLASBIPICATIOK  OP  PLAINTS. 


141 


•S  <^.2  O’r'  S s.S.2  o 


TO  ^ c3  c3 

■fl  ‘M'B  ^’rt'S’S 

^•g'S  § i s i i 

S 2 ^2  o c) 

S<f|s|'ags 

p H C3  ft  ^ 


C3  -r^  r-i  '*"',"5  TO  TO 

IS  ^ s§  *±i  p IS  *-S 
gSggggSg 


'=e  o 2 
^ ^ o 

1i§ 

M cS  c3 

iPPp 


3 ^ ‘g  C3 

^■atl&l-a 

^ cj  ^ d :ri  ^53 

Or^  o ^-d 
S c3  d ft  “ F* 

s 1 1^1 

.$§  ” ce  5 2 g , 
S «3 ’d  "S  d 3.2 
"o  13  3>i3  ^ 

d Qj  g dT?  d^ 
c3  d cS  «3  $3  «3  ^ 

CQ  5 Q CO  fn  w cC 

MiiSlM 


5?S  8 S 


„a)  o’«ig  g..„. 

"H'S  S |S  5 5 ;;  5 5 5 5^  M = S 

§ d S o ^ 

^ H a"  i g ® I § gf  i sT 
R ® A 2 .roTo  S S IJ 


sTJ  i § o a o o Qj  d 

i3-_ilasar.§-|si5j|-i 


o 

c^  ® 13  <3 

?3  . 2 


•'d 

i^-p  g.g  s § Sftft  gfi  s g i 

•i  g ^ p i § j i i I i i^l  i i 


b ^ O) 

Ig  o 

:>m^ 


Pi  O ^ 


•2  4! 

II 

O c 


cS 


ftl  d 'm  .! 

- % 2 ^ I 


^2od  ."dcs  ’'3«3iMSS’43?ib2:;_ 

fi^ei!  mills  nil 

i ^ ^ ^ Z ^ ^ 

?':T^r:j5rdr«r)fc>ar-«-a 


^ a 

si 

d-g-^-a'a-d  g.a  ^ g M 

s 2 ^.=1  s s §*«  f 

■■  § si  ^e,.l<.a  S3.S  g I s-g'-l  2 8 S-P  ! 


2 » s g " a g.s  o-g 

ftK-a  I s » ” i g=§  ^ i-ag  a^2  z 

d d-rri  ^ d M d-(TO.y  d b-,d  d 


cc  <1  ^ C?<!  fflO^QMaQ<1Pop'^ppp^p^ppppoQQQ  <3?q  W P <1 


b® 


ft^ 
■ ^ 


^ ® 

d 

8^-+? -d 


. &JD  Pi  K.^  O • ' 

§11^3111  P-al  I l<ai  ^ a§  i II  i liaal  I u 

S!2iSoooooo6oppppippppffiSSSppf?ppp<S'(5'flf§« 


Mriglish  Name.  Genus  and  Species.  Natural  Order.  lAnneean  Class,  ^c. 


142 


THE  BOTAHICAl  KAMES  AKD 


rill  i 

a a|>'|  g g a|  ||  a 

i c6  'w  H fSi  ^ c6  c6  ^ S cS  S 


cS  ^ c3  .S  c3 

’r3  ij  ^ p 3 "3  "S 

■a  _.g'a'a'S|sghe,[., 


g § I I S-3 


i s § 3 gas  1*3'^  i i|  i'i 

' ^ cS  ce  S M ^ fH.  M •+i  fn  sj  S 1 


§t:^o 

^ ©"o  ass 

a §.|  g'^  s a a 


C/iCOrT^rHiMW  :S,-;  rH<H'^  >H 


M Pi 

® S O .OJ  M 

I 8 Sis  «: 

RO)  - r-O®  'V®' 

Iliillsii 

g-ill'a-ass. 


^ he  ^ &JD  « 
1 *'  n •'  O •'  •' 


Si  11  rill's  11 121-3  s p s'i  i|  g2  §2  § ill  i I 
tfi  ifi-Sgll  g,l?|  §J  i B g B I I 3.&-3 


« ® w ® g 8s 

isSol^s 
§ S-a-S^  i.S 


^ I i 


sT 

! i » s 


q CO  i-H  ^ 

3 O ^ c 

'O  ^ pi  vl?  t!  "S  i S ®~  p o R ® hS  oT  pS  qT®  S 


^ CO 


ll 

3 -d 


3 ce  ® 

? ® ® 2 cs'  o 

S-vcs  y S o ® § 


53 .3  c3  SP^cS®n^PJ  s5 

«iis'iHirii|gifiiiiis|i| 

S-s  322 ’ill 'H  ^ g ^ 3f=i''S 


i|ri||S||i|||i||||im'S| 

i-sllll|-iiiillir2^^^"^®“'" 


;.g  a §'1 o 11 

a-fi  I g s § s@  i|  il-fl 

- o o O H O CO  o Q o ^ A ps^  cc  ^ CZ2  B t-5  pq  <1 Q H P ^ 


® o 

go  O o'®  o "3 
3 i:!  3 s ^ 


§ t^O  ® 
3 9 O 


;§  o ;ap J Oro  V 2 Z'B  o 

r,  ^ Pw  P-frS  rd2Sr-9cea&:9aS®50,^3pA® 

IS  w ceeSOPrPrP  ft-d  J33t.^:S3333®®®' 
PPrPhPPcq  CO  CO  io  CO  CO  CO  00  CO  CO  CO  ® ^ CO  CO  EH  EH  Eh  B Eh  B E-i  5h  E 


CLASSIFICATION  OF  PLANTS, 


143 


cc  c8 

O 

*=1  ^ 
e3 ’d  O >7^ 

I i s.s 
H'-s’a 
§3 

n'S  o.«2 


J |l|^  a|^  ^ 

igSgggSi§ 

S^llslass 


I 8^  i ( 


o g.1 


PhOC 


i 


bD  o 

. .rg  g , 

.rS  ^ 


g - o S r 8 s 
ggceogTSBa^o  « 
^CD.-t5ce«<DOcSa) 

) P3  PS  O ^ S OOO  g ^ 
ig&c  tJD^ose^rspj'sjoPl 

|3?HPP!h!«?HS^-So 

»-:)  O O qiJ  OQ  Q f>  P o 


;3  C5  O 

> 


I 


iz  05 

.9  pi=^ 

psi  ~ 

^ gii 

.9 


§ § 
c3  H 5 P 


9 .9  I 


dS-IP-rS  !=i«3CS’2r3»S§-!HP 

£pQOf>  ^?!2^QH^lH^2pg 


d (S  ' 
d O)  I 

, 9 

.9  8 ! 

r>,  _rs  P M ' 

Hr- 


CD  pL)  ce 

i '3  g.  O o 


P p 

^ V s 

d ^1  p -+ 

_9 


[>►  t5* 


BOOKS 

01^  THE  SUPPLEMENTAEY  CATALOGUES 
OP  THE  SOCIETY  FOR  PROMOTING 
CHRISTIAN  KNOWLEDGE. 


The  Worhs  distinguished  hy  a Star  are  jpvMished  under  the  direction  of  the 
Committee  of  General  Literature  and  Education, 


^Algebra;  a First  Book  of.  Is.  Qd. 

Algebra.  The  Elements  of  Algebra,  by  T.  G.  Hall,  M.A., 

Professor  of  Mathematics  in  King's  College.  Cheaper  Edition,  5s. 

'"'■Ancient  History.  The  Elements  of  Ancient  History.  2s. 

See  Instructor,  Yol.  YI. 

Ancient  History.  The  Student’s  Manual  of  Ancient  History  ; 
containing  the  Political  History,  G-eographical  Position,  and  Social 
State  of  the  Princixial  ISTations  of  Antiquity,  by  W.  C.  Taylor,  LL.D. 
10s.  Qd. 

Anglo-Saxon  Church;  its  History,  Hevenues,  and  General 

Character.  By  the  Eev.  Henry  Soaines,  M.A.  lOy.  Qd. 

^Animals.  The  Book  of  Animals,  with  Illustrations.  Is.  Qd. 

Arithmetic  Taught  by  Questions.  Is.  Qd. 

'^Arithmetic.  Instructions  for  Teaching  Arithmetic  to  Little 
Children,  by  the  Et.  Eev.  T.  Y.  Short,  D.D.,  Lord  Bishop  of  St. 
Asaph,  6d. 

■’''‘Astronomy.  Outlines  of  Astronomy,  by  the  Bev.  Professor 

Hall,  King’s  College,  London.  VM. 

Astronomy.  Lectures  on  Astronomy,  delivered  at  King’s  Col- 
lege, London,  by  Henry  Moseley,  M.A.,  E.E.8.,  one  of  her  Majesty’s 
Insx)ectors  of  Schools.  With  Illustrations.  5s.  6d. 

Astronomy.  Becreations  in  Astronom^y,  by  the  Bev.  Lewis 

Tomlinson,  M.A.  With  Illustrations.  4s.  Qd. 

Bacon’s  Advancement  of  Learning.  Carefully  Bevised,  from 
the  first  Copies,  with  Eeferences  to  Works  quoted,  and  a few  JKotes 
and  Index,  By  T,  Markby,  M,A.  2s, 


2 PUBLISHED  BT  JOHN  W.  BAEKEE  AND  SON, 

Bible  Geography.  A Hand-Book  of  Bible  Geography ; con- 
taining  (in  Alphabetical  Order)  a Brief  Account  of  the  chief  Places 
mentioned  in  the  Old  and  blew  Testaments,  descriptive  of  their 
ancient  and  modern  condition.  With  Twelve  Maps.  2s. 

Bible  Maps,  v/ith  Memoirs,  and  an  Index  of  Scriptural  and 
Modern  Names;  forming  a complete  Atlas  of  Scripture  Oeography, 
by  William  Hughes,  F.E.Gr.S.  The  Idaps  coloured,  7s.  Qd, 

Bible  Maps  for  Schools.  3s.  sewed.  • 

’^Bible  Word  Book ; or,  the  Budiments  of  English  G-rammar 
taught  by  the  Words  of  the  Old  and  New  Testament,  classed  accord- 
ing to  the  Parts  of  Speech,  and  arranged  according  to  the  number  of 
Syllables.  Is. 

Biographical  Sketches,  selected  from  the  Satueday  Magazine. 
With  Illustrations.  Is.  M, 

, ^Biography.  Headings  in  Biography ; a Selection  of  the  Lives 

of  Eminent  Men  of  all  Nations.  Cheaper  Edition.  3s.  Qd. 

■^Birds.  The  Book  of  Birds,  with  Illustrations.  Is.  Qd. 

Birds.  A Familiar  History  of  Birds,  their  Nature,  Habits, 
and  Instincts,  by  E.  Stanley,  Lord  Bishop  of  Norwich.  Cheaper 
Edition,  in  One  Volume.  With  Illustrations.  5s. 

■^Botany.  The  Elements  of  Botany,  with  Illustrations. 

Cheaper  Edition. 

British  Church.  An  Outline  of  the  History  of  the  British 

Church  to  the  period  of  the  Keformation.  Is.  Qd. 

Butler.  Memoirs  of  the  Life,  Character,  and  Writings  of 
Bishop  Butler,  by  the  Eev.  T.  Bartlett,  M.  A.,  Eector  of  Kingstone. 
With  fine  Portrait.  Octavo,  12s. 

■^Calendar.  The  Book  of  the  Calendar,  the  Months,  and  the 

Seasons.  2s.  See  Ixstetjctoe,  Vol.  IV. 

■^Class  Heading  Book;  designed  to  furnish  Youth  with  useful 
Information  on  various  subjects,  by  Greorge  Ludlow,  Master  in 
Christ’s  Hospital.  3s.  bound. 

Chemistry,  Outlines  of,  by  T.  Griffiths.  10  cZ. 

Christian  Evidences.  Introductory  Lessons  on  Christian 

Evidences.  M. 

Christians.  The  Early  Christians ; their  Manners  and 

Customs,  Trials,  and  Sufferings,  by  the  Eev.  W.  Pridden,  M.A.  4s. 

■^^Christians.  Lives  of  Eminent  Christians,  by  H.  B.  Hone, 
M.A.,  Archdeacon  of  Worcester.  Four  Volumes,  with  Portraits, 
4s.  6d.  each. 

The  First  Volume  contains  the  Lives  of  Archbishop  Usher,  Hr. 
Hammond,  John  Eveljm,  and  Bishop  Wilson;  the  Second,  Bernard 
Gilpin,  Philip  de  Mornay,  Bishop  Bedell,  and  Anthony  Horneck ; the 
Third,  Bishop  Eidley,  Bishop  HaU,  and  Eobert  Boyle;  the  Fourth, 
John  Bradford,  Archbishop  Grindal,  and  Judge  Hale, 
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■^''Christmas  Carols  (with  Music) ; a Series  of  Original  Sacred 
Songs,  suitable  for  the  Festival  of  our  Lord’s  Nativity;  adapted  to 
Select  Music,  and  to  various  National  Airs;  arranged  for  one,  two, 
and  three  Voices,  mth.  Accompaniments  for  the  Piano-Forte.  4s. 

Church.  First  Sundays  at  Church;  or.  Familiar  Conversa- 
tions on  the  Morning  and  Evening  Services,  by  theEev.  J.  E.  Riddle, 
M.A.  Cheaper  Edition,  2s.  6d. 

^Churchman’s  Almanack.  Published  Annually,  2d. 

■^'Church  Scholar’s  Reading  Book,  containing  Readings  in 
various  branches  of  knowledge.  Selected  from  the  Saturday  Maga- 
zine. With  a copious  Index  to  each  Volume.  Three  Volumes, 
which  may  be  had  separately,  3s.  each. 

■’'‘'Colliery  Tale,  or  Village  Distress.  2)d. 

Columbus.  The  Life  and  Voyages  of  Christopher  Columbus, 

and  his  Discovery  of  the  New  World.  With  Illustrations.  2s.  Qd. 

■^Conversations  of  a Father  with  his  Children,  with  Illustra- 

tions. Cheaper  Edition,  in  one  Volume.  3s.  6d. 

Cook.  The  Life,  Voyages,  and  Discoveries  of  Captain  Cook. 

With  Illustrations.  2s.  M. 

^Crusaders;  or.  Scenes,  Events,  and  Characters,  from  the 
Times  of  the  Crusades,  by  Thomas  Keightley.  With  Illustrations. 
One  Volume.  7s. 

Deaf  and  Dumb  Boy,  a Tale,  by  the  Rev.  W.  Fletcher,  M.A. 

28.  M. 

Davies,  James,  a Village  Schoolmaster,  Life  of.  By  Sir 
Thomas  Phillips.  "With  Portrait  and  Illustrations.  Cheaper  Edition, 
2s.  Qd. 

^Domesticated  Animals,  considered  with  reference  to  Civiliz- 
ation and  the  Arts,  by  Mary  Roberts,  uniformly  with  Wild  Animals, 
by  the  same  Author.  With  Illustrations.  Qs.  Qd. 

Ecclesiastical  and  Eleemosynary  Statutes.  The  Practical 
Statutes  relating  to  the  Ecclesiastical  and  Eleemosynary  Institutions 
of  England,  Wales,  Ireland,  India,  and  the  Colonies;  with  the  De- 
cisions thereon.  By  Archibald  John  Stephens,  M.A.,  F.R.S,, 
Barrister-at-law.  Two  Volumes,  Royal  Octavo,  £3  3s,  boards; 
£3  13s.  Qd.  bound  in  law  calf. 

Ecclesiastical  History  before  the  Reformation,  Outlines  of,  by 
the  Rev.  W.  Hoare,  M.A.,  late  Fellow  of  St.  John’s  College,  Cam- 
bridge. 2s.  6c?. 

■^Education  and  Treatment  of  Children ; The  Mother’s  Book, 

adapted  to  the  use  of  Parents  and  Teachers.  2s,  6c?. 

Elizabethan  Religious  History,  by  the  Rev.  Henry  Soames, 
M.A.,  Chancellor  of  St,  Paul’s  Cathedral,  166% 


4i  PUBLISHED  BY  JOHN  W.  PABE:EE  AKD  SOH, 

^^England.  Outlines  of  the  History  of  England,  by  Georp'e 

Hogarth.  With  Illustrations.  Cheaper  Edition.  Is. 

'''‘England.  A School  History  of  England;  with  a copious 
Chronolo^,  Tables  of  Contemporary  Sovereigns,  and  Questions  for 
Examination.  Abridged  from  Gleig’s  Family  History  of  England.  6s. 

^England.  The  Family  History  of  England,  by  the  Eev.  G.  H. 

Gleig,  M.A.  Three  Volumes.  6s.  6d.  each. 

'^'English  Grammar,  by  the  Eev.  Dr.  Eussell,  late  Head  Alaster 

of  the  Charter  House.  Is.  M. 

■^"English  Literature.  Headings  in  English  Prose  Literature  ; 
containing  Choice  Specimens  from  the  best  English  Writers,  with 
Essays  on  English  Literature.  Cheaper  Edition.  3s.  Gd. 

Ethel  Lea : a Story.  By  Anna  King.  Cheaper  edition.  Is.  6d. 

Euclid.  The  Figures  of  Euclid,  with  Questions  and  a Praxis 
of  G-eometrical  Exercises,  by  Kev.  J.  Edwards,  M.A.  Cheaper 
Edition.  2s. 

Fables  and  Moral  Maxims,  in  Prose  and  Verse,  selected  by 

Anne  Parker.  With  One  Hundred  Illustrations.  3s.  Gd. 

■^Familiar  Tales  and  Conversations,  with  Easy  Lessons  from 

History.  With  Illustrations.  2s.  See  Ixstrijctoe,  Yol.  I. 

*Fishes.  The  Book  of  Fishes.  With  Illustrations.  Is.  6d. 

France.  Outlines  of  the  History  of  France,  by  the  Eev.  0. 

Cockayne,  M.A.,  of  King’s  College  School,  London.  Is.  3d. 

Fullwood’S  Eonia  Euit.  The  Pillars  of  Eome  broken : wherein 
aU  the  severaPPleas  for  the  Pope’s  Authority  in  England,  mth  aU 
the  material  Defences  of  them,  are  revised  and  answered.  A Hew 
Edition,  by  C.  Hardwick,  M.A.,  Fellow  of  St.  Catherine’s  HaU, 
Cambridge.  Octavo.  10s.  Gd. 

■^Geography.  Outlines  of  Geography.  By  George  Hogarth. 

With  Maps.  IGd. 

Geogi’aphy.  Descriptive  Geography,  with  Popular  Statistics 

of  various  countries.  2s.  See  Ixsteuctoe,  Yol.  Y. 

Geography.  Outlines  of  Physical  Geography.  By  Miss  E.  M. 

Zornlin.  With  Illustrations.  IGd. 

Geography.  Eecreations  in  Physical  Geography;  or,  the 

Earth  as  it  Is,  by  Miss  K.  M.  Zornlin.  With  Illustrations.  6s. 

Geology.  Outlines  of  Geology,  by  Miss  Zornlin.  With  Illus- 

trations. IGd. 

"'^Geometry.  A First  Book  in  Geometry.  Is.  Qd. 
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■^'Greece.  Outlines  of  Grecian  History,  by  tlie  Hev.  Barton 
Bouchier,  M.A.  With  Illustrations.  Is. 

History  of  the  Christian  Church,  from  the  Ascension  of  Jesus 
Christ  to  the  Conversion  of  Constantine,  by  E,  Burton,  D.D.,  Begins 
Professor  of  Divinity,  Oxford.  Chea^jer  Edition.  6s. 

History  of  the  Church  of  Ireland,  by  the  Bt.  Bev.  B.  Mant, 
D.D.  Lord  Bishop  of  Do^n  and  Connor.  Two  large  Volumes,  17s. 
each. 

House  I Live  in;  or.  Familiar  Illustrations  of  the  Structure 
and  Functions  of  the  Human  Body.  With  Illustrations.  2s.  Qd. 

Household  Matters.  Instructions  in  Household  Matters  ; or, 
the  Young  Grirls  Guide  to  Domestic  Service.  Written  by  a Lady, 
with  an  especial  View  to  Young  Girls  intended  for  Service  on  leaving 
School.  With  Illustrations.  Is.  Qd. 

Humboldt’s  Travels  and  Discoveries  in  America.  With  IlluS' 
trations.  2s.  Qd. 

''Hhe  Instructor  ; or.  Progressive  Lessons  in  General  Know- 
ledge, with  Questions  for  Examination.  Seven  Volumes,  each  being 
complete  in  itself.  With  Illustrations.  2s.  per  Volume. 

I.  Familiar  Tales,  Conversations,  and  Lessons  from 
History. 

II.  Lessons  on  Houses,  Furniture,  Food,  and  Clothing. 

III.  Lessons  on  the  Universe. 

I Y.  The  Book  of  the  Calendar,  the  Months,  & the  Seasons<, 
Y.  Descriptive  Geography,  with  Popular  Statistics. 

YI.  Elements  of  Ancient  History. 

YII.  Elements  of  Modern  History. 

■^Tnsects  and  their  Habitations ; a Book  for  Children.  With 
Illustrations.  Is. 

Ireland.  Outlines  of  the  History  of  Ireland.  By  Bev.  0. 
Cockayne,  M.A.,  one  of  the  Classical  Masters  of  King’s  College 
School,  Is. 

Jews.  The  Civil  History  of  the  Jews,  from  Joshua  to 
Hadrian.  By  the  Eev.  O.  Cockayne,  M.A.,  of  King’s  College, 
London.  4s.  Qd. 

■'Hessons  of  Praise,  in  easy  Yerse,  for  Children. 

■^Lessens  on  Houses,  Furniture,  Food,  and  Clothing.  With 
Illustrations.  2s.  See  Ij^stsuctoe,  Vol.  II. 

''‘Lessons  on  the  Universe;  the  Animal,  Yegetable,  and 
Mineral  Kingdoms ; and  the  Human  Form.  With  Illustrations.  2s. 
See  IisrsTEucTOK,  Vol.  III. 

'^Light  in  Darkness ; or,  Becords  of  a Yillage  Bectory. 
Cheaper  Edition,  2s.  Qd. 

Little  Beading  Book  for  Young  Children.  With  Illustra- 
tions, M, 


6 PUBLISHED  BY  JOHK  W.  PAEICEB  AHD  SOH, 


Little  Bracken  Burners,  a Tale;  and  Little  Mary’s  Four 
Saturdays.  By  Lady  CaUcott.  'VVitli  a Frontispiece  by  Sir  A.  W. 
Callcott.  Cheaper  Edition.  Is.  6d. 

Margaret  Trevors ; or,  a Blessing  on  the  Observance  of  the 

Lord’s  Day. 

■^Mechanics.  Easy  Lessons  in  Mechanics,  with  Familiar 
Illustrations  of  the  Practical  Application  of  Mechanical  Principles. 
3s. 

■^Mechanics  applied  to  the  Arts,  by  the  Bev.  Henry  Moseley, 

M.A.,  F.E.S.  With  Illustrations.  6s.  6d. 

^Minerals  and  Metals  ; their  Natural  History,  and  Uses  in  the 
Arts;  with  Accounts  of  Mines  and  Mining.  With  Illustrations. 
2s.  Qd. 

^Modern  History.  The  Elements  of  Modem  History.  2s; 

See  Hstkuctob,  Vol  VII. 

Modern  History.  The  Student’s  Manual  of  Modern  History  ; 
the  Eise  and  Progress  of  the  Principal  European  Nations,  their 
Political  History,  and  the  Changes  in  their  Social  Condition;  with 
a History  of  the  Colonies  founded  by  Europeans.  By  Dr.  W.  C. 
Taylor.  10s.  6d. 

■^Mohammedanism.  History  of  Mohammedanism,  and  Moham- 
medan Sects.  By  Dr.  W.  C.  Taylor.  With  Illustrations.  Cheaper 
Edition,  4s. 

^"Money^J^atters.  Easy  Lessons  in  Money  Matters.  With 

Illustrations.  Is. 

Music.  A Manual  of  Instruction  in  Vocal  Music,  chiefly 

with  a view  to  Psalmody.  By  John  Turner.  4s. 

■*^Music.  , Instruction  Cards,  prescribed  in  the  above  Manual ; 
No.  1,  Notation;  No.  2,  the  Diatonic  Major  Scale,  or  Key;  with 
Examples.  Is.  per  Dozen  Cards. 

Natural  History.  Sister  Mary’s  Tales  in  Natural  History. 

With  Illustrations.  Cheaper  Edition,  Is.  6d. 

Natural  Philosophy  for  Beginners ; Familiar  Illustrations  of 
the  Laws  of  Motion  and  Mechanics.  With  One  Hundred  Illustra- 
tions. Cheaper  Edition,  2s. 

^Palestine.  Three  Weeks  in  Palestine  and  Lebanon.  With 

Illustrations.  Cheaper  Edition,  2s. 

■^‘'Park’s  (Mungo)  Life  and  Travels.  With  an  Account  of  his 
Death,  and  the  Substance  of  Later  Discoveries.  With  Illustrations. 
2s.  6d. 

■^"Persian  Fables,  for  Young  and  Old.  By  the  Bev.  G.  Keene. 

Woodcuts.  Is. 

■^'Persian  Stories  illustrative  of  Eastern  Manners  and  Customs, 

By  the  Same.  Illustrations.  Is, 
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Penny  Saved  is  a Penny  Got ; a Village  Tale,  founded  on 
Facts.  6(?. 

Poetry.  Popular  Poems,  selected  by  E.  Parker.  Cheaper 
Edition.  2s.  <od. 

■^Poetry.  Readings  in  Poetry ; Selections  from  the  Works  of 
the  best  English  Writers,  with  Specimens  of  the  American  Poets. 
Cheaper  Edition,  3s.  ^d. 

Pretty  Lessons  for  Good  Children;  with  Easy  Lessons  in 
Latin.  By  Sara  Coleridge.  With  Engrayings.  Wew  Edition,  with 
additional  Illustrations.  2s. 

■^Physiology.  Popular  Physiology ; or  Familiar  Explanations 
of  Interesting  Facts  connected  with  the  Structure  and  Functions  of 
Animals,  and  particularly  of  Man.  By  the  late  Er.  Lord.  With  lUus- 
trations.  7s.  Qd. 

Reasoning.  Easy  Lessons  on  Reasoning.  Is.  6c?. 

■^Reptiles.  The  Book  of  Reptiles.  With  Illustrations.  Is.  6c?. 

Reverses;  or,  Memoirs  of  the  Fairfax  Family.  4s. 

■^"Roman  History.  Outlines  of  Roman  History.  By  George 
Rogarth.  With  Illustrations.  10^^. 

^'Sacred  Poets.  Lives  of  the  English  Sacred  Poets.  By  the 
Bey.  E.  A.  WiUmott.  Two  Volumes,  9s. 

■^'Sacred  History.  Outlines  of  Sacred  History,  from  the  Crea- 
tion to  the  Eestruction  of  Jerusalem.  Cheaper  Edition,  2s.  ^d. 

Sacred  Minstrelsy:  a Collection  of  Sacred  Music  from  the 
finest  Works  of  the  Great  Masters,  arranged  as  Solos  and  Concerted 
Pieces  for  Private  Performance,  with  Accompaniments  for  the  Piano- 
Forte,  Organ,  &c.  With  Biographical  Sketches  of  the  Composers, 
and  Historical  and  Critical  Accounts  of  their  Works.  Half-bound 
in  Two  handsome  Folio  Volumes,  Turkey  Morocco,  Two  Guineas. 

Sancroft.  Life  of  Archbishop  Sancroft,  by  George  D’Cyly, 
D.D.  With  Portrait,  to. 

Saturday  Magazine.  Half  Yearly  Volumes,  I.  to  XXV.,  at 
4s.  Annual  Volumes,  1833  to  1844,  at  7s.  <Qd. 

■^School  History  of  England,  abridged  from  Gleig’s  Family 
History  of  England,  with  copious  Chronology,  Tables  of  Contempo- 
rary Sovereigns,  and  Questions.  Strongly  bound,  6s. 

^'Science.  Readings  in  Science ; or.  Familiar  Explanations  of 
Appearances  in  Hature,  and  of  Principles  in  ISTatural  Philosophy. 
Cheaper  Edition,  3s.  6c?. 

^^Shells.  The  Book  of  Shells,  with  Illustrations,  Is.  6d. 

^^Sunday  Schools.  Hints  for  the  Formation  and  Management 
of  Sunday  Schools,  by  J,  C,  Wigram,  M.A.,  Archdeacon  of  Win- 
chester, Is, 
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■^'Advice  to  Teachers  of  Sunday  Schools  in  connexion  with  the 
Church,  by  J.  Medley,  D.D,,  Lord  Bishop  of  Fredericton.  3<i. 

'"A  Pocket  Manual  for  the  Sunday-School  Teacher,  by  the 
Eey.  J.  Hull.  Is. 

Susan  Garter,  the  Orphan  G-irl.  Parts  I.  & III.  Qd. 

Part  II.  8c?. 

Tales  and  Stories  from  History.  By  Agnes  Strickland.  With 
Illustrations.  Cheaper  Edition.  One  Yolume,  5s. 

Taylor,  Bishop  J eremy ; his  Predecessors,  Contemporaries,  and 
Successors.  By  the  Eev.  E.  A.  Wnimott,  Incumbent  of  St.  Cathe- 
rine’s, Bearwood.  5s. 

Trees.  The  Book  of  Trees.  With  Illustrations.  ‘ 2.5. 

wysden’s  Historical  Vindication  of  the  Church  of  England  in 
point  of  Schism.  Edited  for  the  Syndics  of  the  Cambridge  Press, 
mth  the  Author’s  MS.  Additions,  by  the  Eev.  G.  E.  Corrie,  D.D., 
Master  of  Jesus  College,  and  Horrisian  Professor  of  Divinitj^,  Cam- 
bridge, and  Examining  Chaplain  to  the  Lord  Bishop  of  Ely.  Octavo, 
7s.  U. 

Useful  Arts  employed  in  the  Production  of  Food.  With 
Illustrations.  2s.  Qd. 

Useful  Arts  employed  in  the  Production  of  Clothing.  With 
Illustrations.  2s.  Qd. 

Useful  Arts  employed  in  the  Construction  of  Dwelling  Fiouses. 
With  Illustrations.  2s.  Qd. 

Useful  Hints  for  Labourers,  selected  from  the  Publications  of 
the  Labourer’s  Friend  Society.  Two  Series,  Is.  Qd.  each. 

Willage  Annals;  or,  the  Story  of  Hetty  Jones.  By  Camilla 
Heedham.  Parts  I.  & II.,  Qd. ; Part  III.,  Qd. 

Wild  Animals  ; their  Mature,  Habits,  and  Instincts.  By  Mary 
Eoberts.  Uniformly  with  Domesticated  Animals,  by  the  same 
Author.  With  Illustrations.  3s.  Qd. 
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